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DURING DAYLIGHT HOURS 


shape and color of warning 
markers are clearly visible. “SCOTCHLITE” Reflective 
Sheeting has a tough, durable surface that retains its 


sparkling appearance for years reducing maintenance 


and replacement costs. Meets specified requirements for 
outdoor safety signs. 





THROUGH RAIN, SLEET, snow or ice “SCOTCHLITE” 
Sheeting flashes its warning with unequalled brilliance 

reflecting the same shape, size and color as during 
daylight hours. This all-weather performance cannot 
be matched by any other reflective treatment. 


Made by ‘aul 6, Minn 


Recording 


in U.S.A MINNESOTA MINING & MFG. CO. St 
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How “SCOTCHLITE’”’ Sheeting helps you serve the public: 
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Safety-Walk”’ 


a cinch... 
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AT NIGHT the brilliantly reflectorized markings beam 
their warning down the highway, giving motorists ample 
time to reduce speed. These powerful, gleaming warn- 
ings can't be ignored! On darkest nights they are kindled 
to natural color brilliance when struck by automobile 
headlight beams. 


Signs 
you can SCOTCHLITE 
REFLECTIVE 
SHEFETIMWG 


SEE 


day and night 


IMPROVE THE SAFETY OF YOUR STREETS AND HIGHWAYS 
with signs of “SCOTCHLITE” Reflective Sheeting. For 
complete information on how these signs help you serve 
the public, write today to Dept. If51, Minnesota 
Mining & Manufacturing Company,St. Paul6, Minnesota. 


“'Seotch”’ Briand Pressure-sensitive Tapes, ““Scotch’’ Sound 


"3M" Abrasives, "3M" Adhes:ves 


ilszo makers of 
Non-Shp Surfacing 
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There is... 


Eagle Traffic-Actuated Controllers very effectively 
solve this traffic problem by allowing infrequent cross- 
street traffic to proceed with the least amount of lost 
time to main street traffic. 


Lagle Wathie-Helan ed Controllers 


Zé EAGLE FEATURES | 


Complete accessibility to all parts, while controller 
continues in operation. 
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No tools are required for inspection! 


Signal Contacts, Cams, and other parts are inter- 
changeable with all other Eagle Controllers, both 
pre-timed and vehicle-actuated. 


Dependable, Rotary-Action Switching Mechanism. 


Positive Cam Shaft actuation—no relays in the signal 
circuits. 


Standard radio tubes and associated parts used 
throughout. The Eagle ET50 Full-Actuated 
Electronic Controller is shown 
in this illustration. 


In Canada: 

The Northern 
Electric Company 
Belleville, Ontario. 
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- STRIPED 
GUIDE BOARD 


For installation at: dangerous curves or turns + bridges 
culverts - barricades - windrows - deadends - surface 
run-offs and drains - obstructions - R. R. crossings—and 







other driving hazards. 


Saves Up To Two-Thirds Over The Cost 
of Comparably Effective Safety Markers 
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For economical traffic markers that get their warnings Economical Safety Sentinel for 'Round-The- 


across quickly and with powerful impact, specify money- Clock Protection on the Nation's Highways. 
saving Flex-O-Lite Striped Guide Boards. 


Measures 92 x 30° Dulux enamel finish 
throughout. Ready for mounting. 


SOLVE YOUR HIGHWAY REFLECTORIZING PROBLEMS 
wif, NEW FLEX-O-LITE BEAD DISPENSER 


Advanced design! Entirely new and 
improved principal of metering beads! 
New simplified operation! Thoroughly 
tested and approved! 









Patented Flex-O-Lite dispensing unit. 
Note fully visible dispensing mechanism. 
Plastic front affords full view of action. 


/ 







Look for the Flex-O-Lite trademark on the beads 
you buy. Clearer by day...brighter by night 


For use with Kelley-Creswell Model B-3 and FI . . ; 
, ...Flex-O-Lite reflective gl iv - 
B-3P Striper. Available in 4. and 6 widths. O crive grass beads give traf 








fic zone markings extra clarity and brilliance. 


Send Today For Free Literature. 
Samples on request. Wire, write or phone 


FLEX-O-LITE MFG. CORPORATIO 


8301 FLEX-O-LITE DRIVE © P. O. BOX 3066 (AFTON BR.) 
ST. LOUIS 23, MISSOURI 
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Traffic Engineering is that phase of engineering which deals 
with the planning and geometric design of streets, highways, 
and abutting lands, and with traffic operation thereon, as their 
use is related to the safe, cor.venient, and economic transporta- 
tion of persons and goods. 
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19,000 MORE DUALS 
FOR PHILADELPHIA 


eae record for Duals! In 1949, Phila- 
delphia installed over 700 Dual Automatic 
Parking Meters. Resu/ts were so favorable for 
Dual that 15,000 more were ordered recently. 
When installed, these Duals will give Philadel- 


phia the world’s largest parking meter system. 


It’s proof again, backed by experience in cities 
from coast to coast, that Duals fave what cities 
want: dependability... minimum maintenance... 
assured long service. Get all the facts about Duals 
—see how much more they can do for your com- 
munity. Write for Bulletin DU-504 for on-street 


parking; Bulletin DU-505 for off-street parking. 


THE DUAL PARKING METER COMPANY 


A subsidiary of The Union Metal Manufacturing Company 
Canton 2, Ohio 
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Frankly Speaking 


C)® numerous occasions the traffic engineer and his big brother, the highway engineer, have been 
the target for criticism from city planners for not building according to the city plan. Very 
recently one planner stated that the traffic engineer is doomed to inevitable failure. 

The trafic engineer is, above all, an engineer—one versed in not only the art of control- 
ling natural forces, but also the understanding of human behavior in relation to the structures he 
designs. He is a coordinator of many agencies in his domain, a negotiator to put his ideas into ac- 
tion and (should be) a politician of a sort. These qualities also should apply to the city planner. 

But the trafhc engineer is a man of action and accomplishment, whether by nature or by 
force of necessity. He has met the situation as it exists and made it work. While he may not have 
originated the divided highway, he has discovered and promoted its many advantages. The limited 
access highway is his original design. These and other techniques such as capacity, lane widths and 
channelization, he developed and put into practice. With these tools, he and the highway engineer 
designed and constructed systems of roadways and limited access highways through cities resulting in 
the clearing of slums and determining the lay-out of the city. This is just what the city planner has 
advocated but was unable to accomplish by himself. 

The trafic engineer, by his realistic view of the problem at hand, has advanced city plan- 
ning in other ways faster than the planner—this through the city planner’s own tools of zoning and 
land use to provide off-street parking, location and control of terminal freight facilities and control 
of transportation to industry. 

In spite of criticism, trafic engineers can find satisfaction in these accomplishments. They 


are also ready and eager to help the planners to design and build new cities. 
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Director 
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in economy 
of operation 


Manufactured and sold in Canada by 
Ontario Hughes Owens Co. Ltd., of Ottawa, Ontario 


MM x 
MARK-TIME, 


M. H. RHODES. INC. 
A 


HARTFORD, CONNECTICUT 



































Like sturdy, faithful sentinels, Mark-Time “Hurri- 
cane” Manual Parking Meters give your city 
continuous, efficient, economical traffic control. 
Every possible improvement devised by skilled, 
precision engineering is built into the Mark-Time 
parking meter to assure fool-proof, foul-proof 
operation and keep maintenance costs to an 
absolute minimum. 

Simple in design, rugged in assembly the Mark- 
Time “Hurricane” Manual Parking Meter is built 
to withstand the hardest usage in every kind of 
weather and condition of service. Its few moving 
parts are proof against constant damage and 
breakage. Your parking meter revenue does 
not go down the “repair shop” rathole. You 
don’t need to keep clock-winders and repair 
men on your payroll. That’s why an investment 
in Mark-Time Manual Parking Meters is an 
investment in long-range economy for your city. 


The exclusive Mark-Time 
Safety Link is one impor- 
tant feature that assures 
economy of operation. If 
the meter is forced in any 
way, the link breaks in 
its thinnest section freeing 
the handle from the work- 





ing parts and preventing 
further damage. Replac- 
ing the link costs Jess than 
one cenf. 
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Trends of Automotive Vehicle Design 


By K. A. Stonex 


Head—Technical Data Department, General Motors Proving Ground 


a many test procedures have been developed at 
the General Motors Proving Ground, Milford, Michi- 
gan, during the past twenty-five years to provide measure- 


ments of many different aspects of car performance. 

Some of these factors are of particular interest to trathc 
engineers. Possibly of most interest are the weight, size, 
level of performance, fuel economy, brake performance, and 
general durability. The averages shown by the accompanying 
figures are representative of all cars, both large and small. 


Figure | shows the average curb weight over the twenty- 
tive year period through 1949 models. A rapid increase in 
weight during the first few years is evidenced with a sharp 
decrease during the depression because the customer accept- 
ance of big cars evaporated, a stable level up to the World 
War II, and another slightly higher level postwar. 


Figure 2 shows the trend in average wheelbase; this 
repeats the trend in curb weight fairly closely, with a rapid 
increase up to 1932, a sharp Jecreese in 1935, and approach- 
ing stability by 1942, but with a trend downward postwar 


Figure 4 shows the trend in the maximum overall width 
of the car. Here again is noted a gradual increase from 
approximately sixty-six inches to about seventy-seven inches, 
with a reasonably clear indication that the trend leveled oft 
and stabilized at the beginning of the postwar period. 


The general performance of the cars ts summarized 
fairly well on Figure 4. This shows the time required to 
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Fig. 1 
Curb Weight 


*Presented at meeting of New England Section, ITE, March 
20, 1951. 
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Average Wheelbase 


accelerate trom 10 to 35 mph. There are many other tea- 
tures of accelerating ability and grade ability which might 
also be used, but this one was selected because it characterizes 
much of the operation in city traffic, and because the factors 
which modify performance characteristics are most intluen 
tial in this speed range. A major increase in performance 
was noted during the first few years of the period reflected 
in a decrease in the time required to accelerate over this 
speed range. A continued improvement at a lower rate for 
the last half or two-thirds of the period is shown. The 
first postwar cars were penalized by some weight increase 
and the first synthetic rubber tires, but the 1949 cars are 


back on the trend curve. 


In automotive engineering it was generally considered 
that high performance and good fuel economy are converse 
to each other, that is, the high performing car is expected 
to give relatively poor fuel economy, and the car with good 
tuel economy is expected in general to have relatively poor 
performance. On Figure 5, which shows the trend in aver- 
age fuel economy over this period, it will be noted that 
during the first third of the period (until about 1933) the 
fuel economy decreased at somewhere nearly the rate of 
increase of performance shown on Figure 4. At about this 
time, however, more emphasis was placed on improving 


fuel economy 


There has been a considerable increase in economy pre- 
vailing fairly uniformly throughout the remainder of the 
prewar period; there was some slip immediately after the 
war Owing to synthetic tires, but the situation appears con- 
trolled by 1949. During this period from 1931, average 
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Fig. 3 
Maximum Overall Width 


fuel economy has been increased approximately 30°7 1n 
spite of a general improvement in performance. This rep- 
resents a very great contribution in engine design. 


This period covered by the Figures has seen the general 
introduction of four-wheel brakes, followed by the adop- 
tion of hydraulic brakes on all important makes of cars. 
Brake performance resulting from these improved designs 
is shown on Figure 6. Note that the maximum deceleration 
which could be obtained in 1925 averaged approximately 
12 ft/sec/sec. This increased rapidly as more and more 
cars were equipped with four-wheel brakes and continued 
to increase as these brakes became standard equipment gen- 
erally. The upper curve on the chart shows the maximum 
deceleration, a value obtained only in extreme emergencies. 


The lower curve on this chart is more nearly representa- 
tive of the general refinement of brake design, showing as 
it does the recent trend in the sensitivity of the brakes. This 
curve shows the deceleration produced by a pedal force of 
100 Ibs., which is a reasonably comfortable operation level. 
The curve starts about 1935 when instrumentation which 
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Fig. 4 
Acceleration Time—10 to 35 mph 
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Fig. 5 


Fuel Economy 


would measure this reasonably accurately became available. 
An increase of about 30°% in the deceleration at this pedal 
torce was obtained within a few years, thus making the 
brake pedal forces for normal braking reasonably light and 
less fatiguing. 


,~ 


The maximum deceleration of somewhat more than 
ft sec, sec depends of course upon the maximum coefficient 
of friction between the tires and the road, and represents a 
value of about .85. This maximum value varies somewhat 
depending upon the relative time at which the front and 
rear wheel brakes lock and start to slide; it cannot be ex- 
pected that the value shown will be greatly exceeded with 
the present types of tires and road surfaces. 


The size of the car to the driver and owner depends 
upon the amount of room inside. Figure 7 shows the trend 
in seat widths during the last twenty-five years. There has 
been a large increase in the available room both in the 
tront and rear seats, and that trend still continues. This 
represents better design; it comes about principally by mak- 
ing better advantage of the space available. 
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Fig. 6 


Brake Deceleration 
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Perhaps the best mark of quality of an automobile or 
any other product is the length of its useful life. Figure 8 
is a reproduction of a chart from the magazine “Motor,” 
showing the average mileage of cars at the time they were 
scrapped over this same period. The average length of life 
of a car scrapped in 1925 was approximately 25,000 miles, 
and the value has reached the astounding figure of about 
110,000 miles by 1949. This curve has a nearly uniform 
Slope; the suspension of production during the War had 
some effect, but less than the depression of the early 1930's. 
This chart represents the useful life of the car which had 
been attained by the time the junkman was willing to pay 
the top price, and it must be that this is nearly the final 
word in the measure of the general durability of cars in 
the hands of the customer. Thus we find that not only has 
the functional performance of the automobile been enhanced 
continuously during the past twenty-five years, but also that 
its total useful life has been increased by well over 400‘ 

The most competent prediction can be made in the 
realm of engine etficiency and resulting fuel economy. Mr. 
C. F. Kettering presented a paper to the SAE at the Sum- 
mer Meeting at French Lick in 1947 showing the more 
ethcient utilization of fuel by means of high compression 
engines. In this paper Mr. Kettering presented data prov- 
ing that high compression may be utilized to improve the 
average fuel economy by somewhere between 30 and 40°%. 
These advances in efficiency will be realized when fuel sup- 
plies, to permit their being taken advantage of, are gen- 
erally available. 

In certain of the functional performance charts, extra- 
polation for a short distance may be done with a reasonable 
degree of probable accuracy. Thus, it may be assumed that 
the curb weight on the whole will not increase greatly, be- 
cause of the cost of material and the cost of propelling 
un-needed pounds of weight along the road. Reduction in 
weight is always a major design objective, and it is probable 
that some reduction can be anticipated by the use of lighter 
or stronger metals as they become available at prices which 
are Competitive. 

The trend already noted toward reduction in wheelbase 
is not expected to result in any major general changes in 
the near future. 

The overall width of cars will certainly not increase 
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Seat Width 
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Fig. 8 


Lifetime Mileage at Time of Scrapping 


significantly, and it cannot for many years to come because 
the width of our highways will not permit. 

There is an important trend to wider seats; the front 
seats are now sixty-two inches wide and the rear fifty-six 
inches. The maximum overall width is seventy-seven inches, 
which leaves a few inches to go before the walls of the 
body shell get paper thin. 

There is a very definite and maturing trend toward the 
use of automatic transmissions, and it seems probable that 
the conventional transmission of the tairly near future will 
be an automatic device of one type or another. This will 
provide markedly better performance for the lower part of 
the speed range, and will permit taking advantage ot lower 
axle ratios to improve fuel economy for cruising in the 
lower part of the speed range. 

Many plans have been made for the production of small 
cars, but no major American manufacturer has put one on 
the market, lacking the assurance that it would have general 
public acceptance. A small suit of clothes costs about as 
much as a big one, and America’s full scale thousand dollar 
car is still found in the used car lot. 

It is anticipated, that future truck designs will make 
available more power in lighter weight vehicles, so that 
faster schedules can be maintained. The reduction in weight 
will represent greater pay-load and more operating efficiency; 
and the faster schedules will reduce the annoyances of traffic 
congestion somewhat, give better service to the public, and 
reduce unit labor costs. 

It is also anticipated that the trends to increase driver 
comfort both with regard to better riding qualities and 
greater ease of operation will Continue at an accelerating 
rate. Among the features which will improve driver com- 
fort are better shock absorbers which will be designed and 
engineered for specific vehicles. Use of such equipment will 
also improve the endurance characteristics of some com- 
ponents and in the Jong run will reduce damage to goods 
in transit. 

Ir is not now expected that torque converters will be 
employed to any great extent in highway transport vehicles 
in the near future, at least, but it may be anticipated that 
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Businessmen’s Conference on Urban 






Problems - Chamber of Commerce of 
United States, Washington, D.C. 


Urban Traffic Improvement 


The Effect of Freeways and Expressways 
on Business and Property 


Statement By Frank C. Balfour 
Chief Right-of-Way Agent, Department of Public Works, State of California 


; 


Through the courtesy of the Chamber of Commerce of the 
United States, “Traffic Engineering” magazine is reporting 
two panel discussions of interest to subscribers. This is the 
‘econd discussion in a series inaugurated with the January 
issHe of the MALAZINE, A transcript of the entire conference 


will be published and 1s available at nominal cost. 


D° you remember 35 or 40 years ago when automotive 

transportation was in its infancy—the prejudice agaist 
the horseless carriage—the ordinances that sprung up in 
every city and town restricting the speed limit to six, eight, 
or twelve miles an hour? What caused this situation? 
“MENTAL HAZARD.” Fear ot the local merchants that 
the “Merry Oldsmobile” would scare the farmers’ horses; 
result, the farmer would not come to town to patronize 
the merchant. 

Thirty-five or forty years later we again find fear on 
the part of the local merchant when the expressway or tree- 
way is suggested to permit through traffic to bypass the 
city or circumvent the business district. Again in this mod- 
ern age up springs “MENTAL HAZARD” on the part of 
local business men and local realtors 

The loss of through traffic in the mind of the local busi- 
nessman means loss of patronage, economic stagnation, prob- 
able financial ruin. To the local real estate man it means 
loss of property values, no more real estate sales; obviously 


no more COMMISSIONS. 


Motels 


The roadside motel operators as a group continue to 
present formidable opposition to California's freeway and 
expressway program. They blame the modern highway for 
their economic condition even though less than 5° of their 
locations have been affected to date. The plain truth of the 
matter is the law of supply and demand has caught up with 
them—there are just too many motel units in California for 
the number of potential patrons. 


California’s Land Economic Studies 

Our California Highway Commission and my superior, 
State Highway Engineer G. T. McCoy, believing that the 
attected public and property owners are entitled to the facts, 
instructed me to create within the State Highway Right of 
Way Department a land economics research section. 

Immediately upon completion of every freeway or ex- 
pressway project our Land Economics Section begins its 
studies. These studies take time because the minimum period 
required to develop factual information of any value is at 
least One year immediately preceding the improvement as 
compared to a one year period following the opening of the 
improvement to traffic. 

Information must be secured on the affect of freeway 
and expressway construction upon abutting property, also 
upon the economic affect of the project on entire neighbor- 
hoods, the town or the city. 


Complete economic information must be secured upon 
the affect on properties that formerly abutted upon and had 
unrestricted access to the through lanes of traffic, which upon 
completion of the improvement front upon a frontage road 
which parallels the expressway or freeway and connect to 
the through lanes of traffic only at points designated by 
public authority 

Information must be secured to determine the affect 
upon real estate values when access is tightly restricted along 
expressw ays. 

The study must include positive facts as to what the 
affect has been upon business and real estate values (we use 
the sales tax returns of the merchants submitted to the State 
Board of Equalization over their sworn affidavit.) No real 
estate sales are considered unless we have a bonafide sale of 
the property during the “before” period and a bonafide sale 
during the “after” period, and then the sale is used only 
after exhaustive study to determine what has happened to 
comparable properties at other locations in the general vicin- 
ity where there has been no change in access conditions. 
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Our studies of volume of increase or decrease in retail 
sales cover all different types of business establishments af- 
fected by the modern highway improvement as compared to 
the same type of business establishments in other compar- 
able locations or other comparable cities in the same general 
vicinity where no highway change has taken place. 

We will continue to study the cities and towns where 
through traffic has been removed from the business section 
as compared to other comparable cities and communities to 
keep a close and accurate check on what will happen to the 
affected communities under changing economic conditions. 

Now let us hurriedly analyze a few of the results of our 
studies to date. 


One of the most interesting facts brought out by our 
economic studies is as follows: 

(a) Twenty-one California cities varying from 112,125 
to 3,393 population have never had a State highway carry- 
ing through traffic into or through their business district. 
However, census information for 1950 discloses that this 
group of cities collectively show a 67° increase in popu- 
lation as compared to a 42% increase in the population of 
all other cities in California combined for the 10-year 
period 1940-1950. 

(b) Twenty-seven California cities varying in popula- 
tion from 3,879 to 244,251 have had through traffic re- 
moved from their business districts during the last fifteen 
years. However, the 1950 preliminary census figures dis- 
closed that these cities have enjoyed a 50% increase in 
population as compared to a 42% increase in the popula- 
tion in all other cities in California during the 1940-1950 
decade. 

Unfortunately, we do not at this time have the sales tax 
figures available on these two groups of cities. 

This population trend is certainly a clear indicator that 
through traffic is not required or necessarily desirable, to the 
welfare and expansion of a city even though that city may 
be located in a state that attracts hundreds of thousands of 
tourists each year. The new citizen finds the city where he 
desires to reside even though it 1s not on the main highway. 

Now let us review a few of California's completed eco- 


nomic studies. 


North Sacramento 

Located on U. S. Highway 40 just across the American 
River from California’s capital—Sacramento; population 
6,016—period of study two years prior to October 1, 1947, 
compared to two years after—length of bypass 4 miles-— 
traffic volume before 39,950—change in highway traffic— 
44%. Total number of business establishments studied, 224; 
number of “before” and “after” real estate transactions 
studied, 66; number of “before” and “after” sales, 8, result 
average increase of 30°F in value. 

Present valuation at 100°7 locations; $450 to $400 F. F. 
—land value trend continuing to substantially increase. The 
comparison of retail sales volume of the two-year “after’ 
period as compared to the two-year “before” period as com- 
pared to the Sacramento County shows the following affect 
upon retail business as a result of removing 21,800 vehicles 


per day from the main business street of North Sacramento. 
All businesses combined: City +-48.5% 
County -+-27% 


A difference in favor of the bypassed business district of 
approximately 21. 
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Cafes and bars in North Sacramento +13%; in the 
County +1.5. 

Next comes the surprising figure: service stations in 
North Sacramento -+-38.5. In Sacramento County -++-i5%. 
All other business establishments except cafes, bars, and 
service stations show +-54.5°% in North Sacramento; +- 33% 
in the County. 

In other words, the grocery, hardware, furniture, clothing 
and other normal commodity stores showed a 2112% greater 
increase in volume of retail sales in North Sacramento than 
in the other cities of Sacramento County. 


Auburn 

While North Sacramento lies immediately adjacent to a 
large industrial area, the City of Auburn, with a population 
of 4,577, is located 40 miles east of Sacramento also on 
U. S. Highway 40. It is at the westerly gateway of northern 
California's mountain and lake recreational areas—principal 
income derived from deciduous fruit ranches. 

The AUBURN study represents two years before and 
two years after November 1, 1947. The freeway circum- 
venting the business district is two miles in length and 
approximately 5,500 vehicles per day were removed from 
the business section. 

What has happened to real estate values? We find 100% 
locations now selling at an average of $300 to $375 F. F., 
with a continued moderate uptrend in recent sales as com- 
pared to $250 to $300 F. F. sales during the prior two- 
year period. 

What has happened to business? 

AUBURN shows in the two-year “after” period +-17% 
as compared to +-14% in other comparable cities. Service 
stations show a -++-17% in Auburn and a —4°% in compar- 
able cities. All other businesses show -+-20°% as compared 
to the same +-20°% in comparable types of businesses in 
other localities. 

Now, here are two interesting figures: Cafes and bars 
show a —6°% in Auburn as compared to a —11% 1n all 
other comparable localities BUT parking meters im the city 
of Auburn show a -+214°% increase in return in the two- 
year “after” period as compared to the two-year “before” 
period. 

Perhaps this substantial increase in parking meter in 
come would indicate that there is a considerably larger 
volume of buying traffic now entering the business district, 
while a considerably reduced number of non-buying through 
vehicles are stopping in Auburn to patronize the cock 
tail bars. 

A total of 89 business establishments were included in 
the Auburn study. Fourteen new retail business outlets 
opened in newly constructed store buildings since the free- 
way was open to traffic; these are not included in the study. 


Fairfield 

A city of 3,603 population. The new bypass misses 
Fairfield by approxirnately 21 miles, is 4.7 miles long as 
compared to the old route, 6.43 miles long. The bypass car- 
ries approximately 12,000 vehicles per day. The main bus: 
ness street of Fairfield now has approximately 25°) of its 
‘former’ volume of traffic. 

Period of study one year “before” as compared to one 
year “after” July 1, 1949. 

One hundred per cent business locations show sales of 
$350 to $400 F. F., after opening of the new freeway—-an 
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increase of approximately 179%. The present trend indicates 
a general increase. What has happened to retail business? 

Cafes and bars in Fairfield show a decrease of 30°% as 
compared to a decrease of 5.6°% in other comparable cities 
in Solano County. Service stations show a 33% in Fair- 
field as compared to —9.8°7 in other Solano County cities. 

But here again comes a very interesting figure. All other 
types of business; namely, the stable, permanent merchants, 


Unwinding the Truck Traffic Tangle 


including the grocer, the hardware store, furniture, wearing 
apparel, etc., shows in Fairfield -+-22.6°0% as compared to 
+8.5% in the other cities of the County and a 3.1°% increase 
in parking meter income in the “after” period as compared 
to the “before” period 

The increase in parking meter income clearly indicates 
an increase in the volume of Awying traffic using the main 


business street of Fairfield 


Statement By Austin Knetzger 


Manager, St. Louis, Mo., Association of Team & Truck Owners 


i bon great increases in motor vehicle registration have 

brought with them serious problems of traffic movement. 
Yet, it is strange that insofar as truck traffic movement is 
concerned, the costly delays are not experienced while the 
vehicle is moving. The costly delays are those experienced 
after the truck arrives at the point of pickup or delivery. 
A recent study compiled by the Liberty Mutual Insurance 
Company, in four New England cities shows that total delay 
time in pickup or delivery service represents about 40 per 
cent of total working time, and that of total working time. 
only 5 per cent is delay in traffic. Thirty-five per cent of 
total time is delay time encountered in getting to and from 
the shipper's door and in loading and unloading the equip- 
ment, so that insofar as the elimination of delay is con- 
cerned, the approach to the problem lies at the shipper’s door. 

The cost of truck time today has risen to a point where 
the elimination of delays is absolutely essential if much of 
our present factory space is not to be abandoned. In most 
all of our cities the vehicle minute cost will run anywhere 
trom 6c to 10c. Industry must absorb this cost, whether 
productive or nonproductive, and eventually it is transmitted 
to the ultimate consumer. The problem is, how to elimi- 
nate unnecessary cost 

First let us consider the buildings which the trucking 
industry serves. Not designed for truck transportation, they 
have nevertheless housed shippers and receivers of enormous 
quantities of goods. The mere provision of shipping and 
receiving doors is not the answer. The entire internal 
arrangement of the building must be examined. First and 
foremost is the provision of adequate dock space and ship- 
ping doors and receiving room, and in the case of buildings 
where elevator service is necessary to reach the tenants, a 
survey of the facilities to see whether they should now be 
renewed. Loft and ofhce buildings present the most serious 
problem to the trucking industry, from the standpoint of 
elevators, shipping and receiving room, dock space, and 
receiving doors. There should be sufficient shipping and 
receiving room at the shipping doors to temporarily hold the 
reasonable flow of traffic in and out of the building without 
obstruction of any of the facilities 

Assuming that the doorways and internal arrangements 
of buildings are adequate, (of course the definition of what 
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is “adequate” depends upon the arrangements under which 
the facilities are used), then let us examine arrangements 
tor the movement of the freight. Today in most cities each 
Carrier Operates its independent facilities for the pickup and 
delivery of freight. If there are 3 railroads and 15 truck 
lines, there are 18 facilities that may present themselves at 
the shippers’ doors, and they will present themselves for 
two purposes; one to deliver freight, the other to pick up 
freight. If there are 100 carriers, the problem could be 200 
trucks presenting themselves at any given shippers door, 
one truck for pickup and the other truck for delivery. It is 
ordinarily impractical for a truck making deliveries to make 
pickups at the same time. Every businessman is familiar 
with the resulrs—long lines of trucks waiting to get to the 
shipping or receiving platform. And these trucks extend 
well off the plant premises, out into the street or highway, 
constituting a barrier as well as a danger to the free flow 
of traffic. 

In St. Louis we consolidate our outgoing freight, thereby 
reducing this sort of delay to a minimum. Under our plan 
the cartage operators place equipment at a shipping dock 
and the shipper’s entire output is loaded directly to the 
cartage equipment. This wil! include freight in pickup 
service and local city deliveries. It could include parcel post, 
express and interplant movements on the same truck. When 
the shipper avails himself of the cartage arrangements there 
are no delays waiting for pickup trucks to come in. No inter- 
ruption to the shipping flow. No sorting and shuffling of 
freight to find a lot routed to a particular carrier which has 
been set back on the shipping floor, along with other lots, 
awaiting the individual pickup trucks of the line haul car- 
riers. There is no lineup of pickup trucks waiting their turn 
to get into the shipping dock to pickup or deliver freight. 
There is no confusion of men on and off the platform, no 
shuffling of shipping papers and shipping information, and 
the result is to clear the platform and relieve the shipping 
facilities with a minimum of effort and time, and a mini- 
mum of obstruction to other necessary movements to and 
from that place of business. It relieves that carrier's facili- 
ties of delay and of considerable calling and calling back 
for pickup service 

Generally, the cartage operators perform the outbound 
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service. The cartage operators as a group have individual 
contracts, bargained for as a unit with railroads, truck lines 
and forwarding companies, under which they perform pri- 
marily pickup service for these forms of transportation. 
The individual line-haul carriers in most cases either make 
their own arrangements for, or have their own facilities tor 
the delivery of inbound, which seems to be the most efficient 
method for the handling of such traffic, providing it is pos- 
sible to get to the delivery point for the purpose of delivery. 
The inbound arrangement under the control of the line-haul 
Carrier permits the most economical and expeditious arrange- 
ment for loading, routing and delivery. The two operations 
working together produce an intermeshing of equipment, 


rather than a conflict. 

The cost to the carriers of this service in St. Louis is 
considerably lower when compared with other cities of com- 
parable size and the same or lower wage rates. And some 
of the carriers have stated that their costs tor the pickup 
and delivery work they perform shows a similar result. 

The mounting number of vehicles on our City streets 
make it absolutely necessary that street usage be as efficient 
as possible and to accomplish this end, trucks must operate 
to the greatest extent possible with maximum loading and 
minimum stops. We believe that the freight consolidation 
arrangement in St. Louis accomplishes very much of this 


objective. 





The Hagerstown One-way Street Program 


Statement By E. Leister Mobley Jr. 
President, Hagerstown, Maryland, Retailers’ Bureau 


y the year of 1762 an early pioneer established a trading 
post and laid the plans for a city that was later to become 
known as Hagerstown, Maryland. I am sure this enterprising 
“retailer” did not envision in a future century a community 
situated on the crossroutes of two great national highways 
(U. S. Route 11 and U. S. Route 40) in the greatest nation 
om the face of the globe. Nether did this planner dream of 
the miracles to be developed in the transportation field. Yet, 
in the year 1948—with the technological development of 
the 20th century—these self-same thoroughfares were en 
deavoring to handle the traffic of this modern age. 

Needless to say, we are faced with an acute problem— 
complicated by the fact that these national highways virtually 
intersect in the center of our business district. To find a 
solution state traffic engineers were engaged to survey and 
make recommendations. The local Chamber of Commerce 
initiated its own survey and made a comprehensive report 
We now had alternate plans which could be classified as 
immediate and long-range solutions. The latter involved an 
elaborate system of connecting over-passes and_ by-passes, 
with the expenditure of many millions of dollars. Immediate 
relief could be obtained by a system of one-way streets at 
practically no cost. The Chamber strongly recommended 
and supported this immediate step 

Not without considerable apprehension on the part of 
many retailers and citizens alike was the system of one-way 
streets inaugurated in August of 1948 for a 60-day «trial 
period. 

Initially, quite a few complaints were received—mer- 
chants felt that the extra miles necessitated in making deliv- 
eries was excessive; others thought that traffic was being 
diverted from their area, and citizens were of the opinion 
that the one-way street system was too confusing. It is inter- 
esting to note, however, that toward the end of the trial 
period no one had requested the city government to discon- 
tinue One-way streets. 

As late as November 1949 our principal retailers were 
polled as to their reaction today to our one-way streets. 
The consensus of their views were: 
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|. There has been a great improvement in the movement 
of vehicular traffic. 

2. No customer complaints are being received 

3. More miles are consumed in making deliveries, but this 
is more than compensated by a savings in time; inci- 
dentally, I might point out that a survey by our local 
transit company reveals that on the average 8.5 per 
cent more mileage is covered due to our one-way streets 

4. Under present conditions the retailers are opposed to 
the elimination of one-way streets. 


Si 


They were impressed with the rapidity with which our 
system of one-way streets was able to handle the move. 
ment of approximately 150,000 people who gathered in 
our city on October 31, 1950, to view a mammocth 
parade. 

6. Realizing that many factors influence business volume 
no definite measurement could be made showing the 
economic quotient in Our One-way street program. How- 
ever, we believe it did not hurt business, and possibly 
has helped to stimulate it. 


As a retailer in a community with one-way streets I must 
emphasize that should you also be confronted with a trattic 
problem in your city, by no means look upon a system of 
one-way streets as a panacea. There are many related im- 


provements—such as: 


The regulation of street parking 

Providing additional parking facilities 
—Re-routing of trucks 

-Installation of new type traffic signals to facilitate the 
How of traffic 

Control and regulation of pick-up and deliveries 


These, used in connection with one-way streets or used 
separately, might equally serve to solve your traffic ills. It is 
also my firm belief that for most cities planned years ago, 
traffic improvements effected today will not necessarily solve 
trafic problems of tomorrow. Growing urban areas must 
keep alert—they must inaugurate changes as needed to meet 
the traffic problems of today—and plan for the challenges 
of tomorrow 
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The Use of Highway Occupancy as a 
Basis for Vehicle Taxation 


By John K. Mladinov 
Traffic Engineering Division, Department of Highways, Olympia, Washington 


pps EDENTED increases in traffic volumes have resulted 

in rapid obsolescence of our highway systems. More- 
over, deferred maintenance and construction during the war 
years has resulted in a deterioration of facilities that has 
accentuated the need for increased highway expenditures. 
Although the need is universally recognized, the highway 
problem has become primarily a revenue problem. Resort 
has been made to increased motor fuel taxes, registration 
fees, weight fees, etc. but opposition from public and pri- 
vate groups to such measures for revenue production has, 
in some cases, resulted in sidestepping the toe-treading of 
increased fees and taxes through issuance of bonds to pro- 
vide presently needed construction funds. 

State Legislative Interim Committees have been set up 
in many states to determine the state’s highway needs with 
separate studies being made as to how these needs can be 
met financially. The funds needed are considerable, and 
proportional increases in existing vehicle imposts, although 
the simplest method of revenue production, have been con- 
sidered objectionable, primarily because present fee sched- 
ules are believed to be inequitable. Since the increases in 
imposts will of necessity be quite large, equitability of taxa- 
tion is a requirement if proposed measures are to receive 
public support. 

Equity in the imposition of highway taxes requires that 
highway costs be apportioned justly to the major beneficiar- 
ies: the property being served, the road user, and the general 
public. When such an apportionment is made, the resulting 
financial burden placed on the road users must, in turn, be 
allocated justly to the various vehicle types using the high- 
way so as to result in an equitable sharing of the overall 
road cost responsibility. This requires a fair, valid basis for 
determining the allocation ratios between vehicle types. As- 
sessments to vehicles have been made, and are being made, 
either arbitrarily or through partial or complete applications 
ot the theory of differential or incremental costs, gross ton 
miles, vehicle miles, or the theory of relative value received 
by the road user from the highway. Although the most used 
method of determining allocations is through the application 
of the gross ton mile measure, operators of heavier vehicles 
contend that use of gross ton miles is patently unfair be- 
cause it penalizes the efficiency inherent in the use of heavier 
vehicles and is not an actual or valid measure of the use 
being made of highways but is an arbitrarily assumed value 
that has no bearing on relative use or benefit derived from 


the highways. 


It is contended that if a highway its designed to with- 
stand natural weather conditions it will not be harmed by 


Mr. Miladinov was a student at the Yale Bureau ci Highway 
Irathe during the academic vear 1949-50, and this article is 
based on his student thesis research. 
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IrABLE I 
LENGTHS OF THE DIFFERENT VEHICLE TYPES 
Median Overall AASHO Recommended 
Vehicle Length Maximum Overall 
(feet) Length 
(feet) 


Vehicle Type 


Passenger Car 
Single Unit Truck 
Tractor-Semi- Trailer 
Combination 
Tractor-Full-Trailer 
Combination 


Bus 





any legally loaded vehicle that may use it. Therefore, under 
such reasoning, amount of highway space used should be 
the measure of financial responsibility and vehicle weight 
should not be the prime basis for such a determination. 

This study was made to examine the different variables 
that would enter into allocation of highway taxation on a 
space occupancy basis and to compare such allocations with 
those made on the basis of vehicle miles and of gross ton 
miles as compared to payments that are made on the basis 
of motor fuel taxes alone. 


Momentary Area Occupancy 

The space which a vehicle occupies when operating on 
a highway is dependent upon the vehicle’s dimensions and 
the space ahead and behind the vehicle which separates it 
(during capacity traffic conditions) from other vehicles 
on the highways. 

The dimensions of a basic passenger car were determined 
by examining the published dimensions of 1947, 1948, 1949, 
and 1950 standard size models and makes. Although but 
47° of all passenger cars registered in the United States 
as of January 1, 1950 were of post-war manufacture, these 
year models were considered to be most representative of 
the vehicle dimensions that will obtain in the near future. 
The great majority of passenger cars were found to fall 
within the range of 6 to 61 feet wide and 1614 to 1714 
feet long. The basic passenger car size was therefore taken 
to be 614 feet by 1714 feet. 

Representative truck and bus lengths were obtained from 
a pre-war study made in 18 states at 72 pit scale stations.' 
Because of the great variation of lengths within any one 
vehicle classiuication group the median length (the length 
for which there were as many vehicles of greater length as 
there were of lesser length) was chosen as a fair measure of 
length representative of each type classification. 


Data obtained by the California Division of Highways 


‘Cumulative frequency curves which are shown in A Policy 
on Intersections at Grade, p. 7 
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in cooperation with the Bureau of Public Roads was used 
to determine spacing requirements of different vehicle types. 

The technique used has been described in the January and 
February 1939, and April 1940 issues of Public Roads. This 
i study section of all those made by the various states in coop- 

eration with the Bureau of Public Roads was chosen because 
| it alone contained any substantial sample of trucks. Using 
techniques of analysis developed by the Bureau of Public 
Roads (described in the February 1939 and June 1942 
H issues of Public Roads) median minimum spacing between 
pairs of vehicles traveling at the same speed were determined. 
Although vehicle spacing determinations have been made 
| by the Bureau of Public Roads using the same data used in 
this analysis, the seeming duplication of effort performed 
was necessitated by the fact that segregation of vehicle types 
had not been made in previous analyses. The results obtained 
are shown in Table II. 

The center-to-center spacing between vehicles was found 
to be practically independent of vehicle type regardless of 
the greater length of trucks in comparison to passenger Cars. 
This seeming paradox in results which would indicate that 
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Cumulative frequency distribution of overall lengths of trucks and buses. 


bumper-to-bumper spacings where a truck was involved is 
less than between two passenger cars may be the result of 
statistical inaccuracies evolving fzum the small sample size 
which determined the former measurement. Because of this 
deficiency in data, the bumper-to-bumper spacing between 
passenger cars was considered as at least a conservative esti- 
mate of that which exists between a passenger car and 
a truck. 


From speed studies made in the State of Washington in 
1949, median free-moving speeds of each of the different 
vehicle types were determined. Free-moving speeds were 
considered as being the proper measure to use to determine 
vehicle spacing requirements because they represent the 
speed at which each vehicle was both capable and desirous 
of traveling when unhampered or uninfluenced by other 
vehicles or by alignment, terrain, or other physical conditions. 
Using the median speeds thus determined, together with the 
data on vehicle dimensions and spacings (as determined by 
median speeds), the momentary area occupancies for each 
vehicle type were calculated showing the ratios of alloca- 
tion per unit of travel in Table IL. 


TABLE Il 


MEDIAN MINIMUM SPACING BETWEEN PAIRS OF 
AT 


TRAVELING 


Speed Sample Center-to-Center 
Size 
of mph seconds teet 
; 20-25 16 1.1 35.5 
: 25-30 62 1.1 43.6 
; 30-35 188 1.1 51.7 
35-40 451 12 65.1 
) 40-45 222 1.4 86.1 
45-50 146 1.9 131.0 
50-55 37 2.3 176.0 
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Spacing Between I'wo Passenger Cars 


VEHICLES 


THE SAME SPEED 


Spacing Between a Pass. 
Car and a Truck 


Bumper-to-Bumper Sample Center-to-Center 
Size 

feet seconds 

18.0 l —_ 

26.1 1) 1.0 

34.2 16 1.6 

47.6 33 1.0 

‘26 20 1.6 
113.5 13 2.0 
158.5 0 _ 

















MOMENTARY 





Basic Median 
Vehicle Type Dimensions Speed 
teet mph 
Passenger Car 6'4x17 2 46.5 
Single Unit Truck 8x2] 40.2 
Tractor-Semi- Traile: 
Combination 8x33 41.3 
Practor-Full Traile: 
Combination 8x46 41.3 
Bus 8x32 51.6 


AREA-TIME OCCUPANCIES OF 


Median 








TABLE III 
AREA OCCUPANCIES OF 


PABLE IV 


FREE-MOVING VEHICLES 











Momentary Ratio to 


Spacing Area Passenger 
Bumper-to-Bumper Occupancy Car 
feet ft.- 
96 74] 1.00 
60 648 0.388 
65 S&S 1.20 
145 1416 1.9] 


FREE-MOVING VEHICLES 





lime-Distance 















Momentary Area- Time 





Vehicle Tvpe Speed Ratio to Area Occupancy, Occupancy 
mph Passenger Car Ratio to Ratio to 
Passenger Car Passenger Car 
Passenger Cart 46.5 1.00 1.00 1.00 
Single Unit Truck + 1.16 0.88 1.02 
I ractor-Semi- Trailes 
Combination +1] 3 1.13 1.06 1.20 
Practor-Full- Prailer 
Combination 41.3 1.13 1.20 1.3¢ 
Bus $1.6 0.90 1.9] 1.72 
Area-Time Occupancy 
The toregoing calculations ignore the length of time 
which each vehicle type makes use of the highway per unit 
of travel. The time factor of usage is a direct function of the 
vehicle speed, the slower the speed the longer the time the 
vehicle is on the highway using its required amount of space. 
The slower vehicles are thus penalized forthe slowness and 
consequent greater “rental time of the highway. This ts in 
direct contrast to the speed-ton mile CONCEPT as a basis for 
allocation of highway costs, in which the greater the speed 
the greater the assignment of cost responsibility because of 
the implied greater impact forces on the highway surface 
and thus greater amount of damage caused to the surface 
Using the median speeds already determined the ratios of 
location on an area-time occupancy basis are increased tor 
the slower moving vehicles in comparison to the ratios on 2 
, © 100 . 
momentary occupancy basis oa 
cS 
- 
Area-Time Intensity Occupancy ‘y 
- 
> © - + + 
[he foregoing occupancy measures ignore the intensity S 80 Center-to 
” 


of use which each vehicle makes of its space occupancy. 
This tactor, determined by the vehicle's gross weight, is not 
related to the question of whether greater vehicle weights 
require more expensive roadway construction or whether 
they cause greater roadway damage bur, rather, is simply a 
tactor to allow for intensity of use of the area occupied. An 
area-time-intensity Occupancy measure evaluates all the ele- 
ments that characterize a vehicle in use on the highway 
length, width, speed, weight, and operation in relation to 


other vehicles (spacing 


From weighing operations concucted in the State of 
Washington in 1949 the average gross operating weights 
of each of the vehicle types, both loaded and empty, were 
determined, intensity factors and area-time-intensity Occu- 


pancy ratios calculated. The factors thus found are as shown 
in Table V 
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Median minimum spacings between passenger cars. 
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Comparison of Allocation Ratios 


If vehicle imposts were to be collected on the basis of 
a motor fuel tax alone, tax payments for each vehicle would 
be in proportion to the fuel consumption rate of that vehicle. 
In like manner, if collections were to be made on the basis 
of annual vehicle miles of travel alone, tax payments would 
be in proportion to miles of travel without regard to other 
characteristics of the vehicle. 


A comparison of the allocation ratios calculated on the 
basis of fuel consumption rates, annual miles of travel, gross 
ton miles (which, when expressed on a per unit of travel 
basis, is gross ton miles divided by annual miles of travel or 
the same as gross operating weight), and on the basis of the 
three occupancy measures here considered is made in 


Table VI. 


Conclusion 


On the simplified basis herein considered, where vehicles 
were grouped into broad type classifications and only ideal 
highway conditions were assumed, highway occupancies are 
relatively easily calculated from available data. The area- 
time-intensity Occupancy measure seems to have the most 
validity for use because it applies all the elements that 
characterize a free-moving vehicle in use on the highway: 
length, width, speed, weight, and spacing from other vehi- 
cles. The ratios of allocation on such a basis indicate that 
the motor fuel tax alone is not sufficient to make up the 
added responsibility incurred by the larger vehicles. 


However, in the above analysis, ideal conditions were 
assumed, and no cognizance was taken of the added occu- 
pancy that the slower vehicles cause the faster vehicles to 
use. By reference to the cumulative speed curves it can be 
seen that 80°7 of the passenger cars desire to travel faster 
than single unit trucks traveling at median speed, 75% 
desire to travel faster than combination trucks traveling at 
their median speed, while only 24°7 desire to travel faster 
than buses traveling at their median speed. Because the 
presence of a slowly moving vehicle causes overtaking 
vehicles to slow down, the occupancy of the trailing vehicles 
is increased. The length of time that a vehicle is required 
to wait behind a slower vehicle while awaiting an oppor- 
tunity to pass may be considerable, especially in rolling or 
mountainous terrain, and even more where opposing volumes 
of traffic are high. During the passing maneuver the faster 
vehicle must use the opposing traffic lane, which increases 
its occupancy also. These incrementals of occupancy should, 


logically, be charged to the slower vehicle. 
















Average 
Vehicle Ivpe Wperating Shadow 
(sross \rea 
Weight 
lbs tt. 
Passenger Car 3,800 114 
Single Unit Truck 10,560 168 
lractor-Semi- Traile: 
Combination 37,180 264 
lractor-Full-Trailer 
Combination 40,660) 368 





Bus 
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Cumulative frequencies of speeds of free-moving vehicles. 


Because of their inability to maintain speed on grades, 
their greater physical dimensions, and their greater area of 
traffic influence, the Highway Research Board’s Highway 
Capacity Manual states that trucks can be considered the 
equivalent of three passenger cars in level terrain, five in 
rolling terrain, and ten in mountain terrain. These figures, 
substantially greater than the area or area-time occupied 
ratios to which they most nearly correspond, presumably 
reflect the effect trucks have on other vehicles that cause 


them to occupy greater amounts of space. 


Because of all the above factors an occupancy measure 
based on free-moving conditions on level terrain is not indi. 
cative of overall conditions that occur on a highway, the less 
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Weight Area- Time 
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Shadow Pass. Ca Ratio to Occupancy 

Area Pass Car Ratio to 
7 

Ibs. / ft. Pass. Car 
33.3 1.0 1.00 1.00 
62.9 1.89 1.02 1.93 
140.8 4.75 2 £ 42 
110.5 3.32 1.36 4.52 
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COMPARISONS OF ALLOCATION RATIOS 


Fuel Consumption Annual Ratio 
(;allons Ratio to Miles to 
per Pass. ot Pass. 
Vehicle Ivpe Mile Car Dravel Car 
Passenger Car 62 1.90 8,372 1.00 
Single Unit Truck 108 1.75 10,579 1.26 
I’ractor-Semi- Il railer 
Combination ae 3.60) 31,027 3.76 
I ractor-Full- Trailer 
Combination 250) 4.05 31,027 3.76 
Bus 176 2.84 39.636 4.75 


favorable conditions that cause increases in occupancy being, 
in the aggregate, possibly more prevalent than the ideal con- 
ditions herein considered. Since the occupancy ratios that 
were determined are representative of ideal conditions they 
are the basic minimum ratios which the individual vehicle 
types should be required to bear of highway costs. No 
attempt has been made to assign values to the factors that 
tend to increase the occupancy ratios of the slower vehicle 
types. Extensive field studies would make possible the 
assignment of values to such factors so that occupancy ratios 


would reflect overall highway conditions. 


In making a more thorough analysis, vehicle types could, 


Average Ratio Monetary Area-Time Area-Time 
Gross to Area Occupancy, Intensity 
Operating Pass. Occupancy Ratio Occupanc, 
Weight Car Ratio Ratio 
(tons) 
1.90 1.00 1.00 1.00 1.00 
5.28 at O88 1.02 1.93 
18.59 9.78 1.06 1.20 5.08 
20.33 10.70 1.20) 1.36 4.5? 
9.36 4.89 1.91 L.J2 3.78 


to advantage, be broken down into sub-classifications so 
that the wide dispersion of values for weight, vehicle miles, 
dimensions, etc. within groupings would not occur and 
allocation ratios would therefore be more equitable within 
each type classification. Another desirable method of classi- 
fication would be to consider tractors separately from trail- 
ers because of the difference in mileage, and fuel consump- 
tion per given gross weight between the two. 

A more thorough study of occupancies of vehicles appears 
warranted because of the dissatisfaction with existing 
methods of determining allocation ratios and because occu- 
pancies seem to be more valid a basis for an allocation study. 
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By Theodore M. Matson (Mem., 


Director 
Yale Bureau of Highway Traffic 
New Haven, Connecticut 


Characteristics of Urban Origin and Destination 


x yo people make trathc, most O-D investigations are 

made in and near regions of dense population. Such a 
region may be readily sub-divided into three principal areas 
of traffic origin and destination. There are the dense central 
business districts, the surrounding urban development, and 
the less populous adjacent rural lands. Traffic movements 
take place within and between these areas and thus any 
trip may be specified by its origin and destination as belong- 
ing to one of six classes shown in the table below. 

Every trip which may be made in the vicinity of an 
urban area can be classified into one, and only one, of the 
classifications shown. When all auto, truck, and taxi trips 
(excluding buses and street cars) are sorted into these six 
O-D classes, the relative percentage that each class bears to 
the total are as shown. It should be made clear that the 
table does mot include rural trafic which does not enter the 
built up city area. The concentration of traffic movement 
within this built up area is apparent. Trips which have both 
origin and destination within this area constitute more than 
three-fourths (75.7°7% ) of all trips in the average case. All 
trips which have at least one terminus outside the built up 
area constitute the remainder. This traffic with at least one 
rural terminus is ordinarily designated as external traffic 
whereas the traffic which has both termini in the city is 
called imternal traffic. 
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Characteristic Distribution of the Six Basic 
Classes of Traffic in Cities of Various Sizes 
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High Trathe Classifications 
By 


Area of Origin and Destination 












Class rip Origin Trip Destination Percentage of Total 
of or or Vehicle Trathe 

Irip Destination Origin Average Range 

RR Rural Rural 1.8 0.6—5.3 

RU Rural Urban 14.8 4.3—31.6 
RC Rural Central 5.2 1.1—11.1 
CU Urban Urban $3.7 37.3—66.2 
CC Urban Central 22.0 13.5— 33.1 
CC Central Central 2.5 0.1—9.2 
Source: Based on O-D data obtained from State Highway 


Planning studies in 28 cities of 23,000 to 540,000 
population. All studies were made between 1944 
and 1949. 





The population size of the city under consideration has 


la strong influence on the percentage of total trafic found 


in each class of origin and destination. The range in values 
shown in the table are largely accounted for by this factor 
of population size. The influence of population size on the 
distribution of traffic trips into the six basic classes of O-D 


is set forth graphically in the accompanying chart. 
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Open Discussion 





By H. W. Perry 


41 South Clinton Street 
East Orange, N. J. 


Elevated Sidewalks for Traffic Relief 


eer most American cities, London, England, is wrestling 

with the problem of reducing traffic congestion. A spe- 
cial dispatch to the New York Times, dated February 22, 
1951, reported the submission of a five-year program to the 
Ministry of Transport by a special committee of traffic 
experts 

The only novel recommendation in the committee report 
is that certain streets be “arcaded” by setting back ground- 
floor fronts of buildings far enough for construction of side- 
walks beneath the upper stories, which would be supported 
on columns. The present sidewalks then to be removed and 
the street pavement extended to the building line on 
either side 

That this should be proposed by Britons is not strange, 
for such arcades date back several centuries in England, but 
they never have found favor in America. 

The pavement for vehicular traffic can be widened by at 
least two more lanes much more quickly and at far less cost 
to the city and property owners by the plan proposed in this 
department of the July, 1950, issue of Traffic Engineering 
That suggestion was to build light-weight sidewalks sup- 
ported trom the fronts of abutting buildings at the second 
Hoor level It drew a letter from Adrien Genest, traffic 
engineer at the City Planning Department of the City of 
Montreal, who wrote in part: 

| entirely approve the idea of segregating the pedes- 
trians from vehicles upon a second plane-***This surely 
constitutes a drastic means of providing both pedestrian pro- 
tection and greater street Capacity.” 

Mr. Genest enclosed an excerpt from a thesis written by 
him at Yale University in 1945-46, when he was a tellow 
of the Automotive Safety Foundation. It reads in part 

The best solution would rather be, for business and 
shopping centers, to have pedestrians on a higher, probably 


second. level. It costs much less to raise sidewalks than to 


elevate or depress roadways. The crossing of streets could 


* 


be accomplished by cable suspension bridges.* ** This could 
be done without erecting heavy pillars, the building walls 
being the supports and the tensile anchors being supplied 
by the floor beams. Extensions of the latter would support 
the sidewalks along the walls, and access to them could be 
provided from inside the buildings, permitting the use of 
escalators.***Such an achievement would, of course, be 
accomplished through logical stage development.* * *So be- 
lieves McClintock when he says, ‘There will be a complete 
segregation of vehicular and pedestrian traffic, the latter in 
all probability being elevated to a new pedestrian or shop- 
ping plane. 

A letter briefly describing the plan and pointing out a 
number of its important advantages compared with arcading 
of streets has been addressed to the British Ministry of 
Transport. The advantages of elevated sidewalks over most 
other measures adopted or proposed for most ettectively eas- 
ing traffic congestion need not be listed here, as they should 
become evident if the subject is given some open-minded 


thought 


When the plan was suggested last January to the Com- 
missioner of the New York City Department of Traffic, he 
wrote in reply: 

“Your suggestion to widen the streets by raising the 
pedestrian walks to the second floor level is interesting*** 
but the need is for longitudinal curb space and, of course, 
your plan would not increase the present curb length. The 
elevated walks could be built, of course, and the buildings 
remodeled at considerable expense to permit second story 
entrances. It would still be necessary to have sufficient walk 
space to permit loading and unloading of trucks. ***” 

These comments seem to overlook certain basic consid- 
erations: 

First, that streets were built to facilitate movement of 
vehicles. They are too narrow now for the increased traffic 
resulting from multiplication of floor area in taller business 
and residential buildings erected in the last fifty years, dur- 
ing which no addition has been made to street area in the 
heart of cities. Vehicles standing at the curb seriously im- 
pede the flow of traffic, which needs more street width rather 
than curb length. 

Second, sidewalks were built, like the pavement, at public 
expense, for pedestrian movement, not for free private use 
as loading platforms, which inconveniences and menaces 
the foot passengers. 

Third, with present sidewalks removed, vehicles of all 
kinds could load and unload directly at doors of buildings 
instead of across sidewalks, thereby saving time and cost to 
private interests. 

Fourth, and by no means least, the segregation of pedes- 
trians on a higher level would prevent fatal accidents and 
personal injuries caused by vehicles, pedestrians would not 
be delayed at cross streets by traffic lights, nor would they 
need to dodge packages being trundled or carried across the 
walks to and from vehicles. 


Lets hear from some more city planning and _ traffic 


< 


engineers on the subject. 


(Continued from page <0 


synchromesh type transmissions will be made generally 
available. 

In coaches no design trends appear to be definite, except 
that efforts to improve the ride will be continued, and other 
refinements to make the service to the public more appeal- 
ing will continue to be added as rapidly as they can be 
developed. 

The general answer is motor vehicle manufacturers and 
every other prosperous part of the industry will continue to 
build whatever kind of cars—sizes, shapes, and colors—the 
public wants. No manufacturer can remain in business for 
more than a few months after the public favor is lost, and 
continuous and strenuous effort is made to anticipate the 
trends in customer acceptance in this highly competitive field. 
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First Speed Law 


Just 273 years ago the city fathers of Newport, Rhode 
Island, sat down and wrote a new ordinance. The Newport 
ordinance established the first legal speed limit in America. 

In 1678 a little girl was run down by a wild horseback 
rider and seriously injured in Newport. Although there 
was nothing in the ordinance about how many miles-per- 
hour a rider might travel, the village fathers of Newport 
slapped a blanket control on through-city traffic by forbid- 
ding riders to—as they put it—'gallop or to run speed in 


the streets of New port. 


Turkey Uses E.C.A. Aid for 
Highway Construction Program 


A network of modern roads is spreading out over Turkey 
with the help of the United States, according to the Economic 
Cooperation Administration. Under a three-year program, 
which should be about 80 per cent completed by the end 
of 1951, the Turkish Government is building or improving 
more than 3,900 miles of roads. ECA announced that i 
has approved the use of an additional $3,900,000 for the 
final phases of the Turkish road program. This means that 
ECA dollars are financing about 28 per cent of the total 
cost of $58 million, since the Marshall Plan agency previ- 
ously approved the use of $12,160,000 for this road program 
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We have told our salesmen the “Two Blades of 


Grass” story. Now we're telling it to our production 


The difficult— we have accomplished but the 


) impossible will take a little longer. 


Please bear with us in placing your orders for 
highway or traffic control signs. We will not deviate 


from the Miro-Flex standard of quality. 
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TRAFFIC NEWS 


Third Annual ITE Award Winners Announced 


Harry E. Neal, President of the Insti- 
tute of Traffic Engineers, recently an 
nounced that fen states and eighteen 
cities in the United States have been 
honored by the Institute for outstanding 
performance in traffic engineering dur- 
ing the year 1950. 

The five winning states and ten cities 
which were selected by the judges as 
deserving national recognition will be 
awarded plaques. The awards are 
based on outstanding traffic engineering 
achievement, including traffic control de- 
vices, surveys of traffic problems, street 
lighting, intersection design, traffic ad- 
ministration and highway planning. 

In announcing the award winners, Mr. 
Neal said that “States and cities selected 
for awards showed that traffic engineer- 
ing responsibility has been definitely 
assigned by ordinance, resolution, or ex- 
ecutive order. Such recognition should 
also stimulate greater interest in the 
need for taking inventory of traffic engi- 
neering activities in every city and state. 
The achievements of the winners show 
the results of an intelligent approach to 
a solution of the traffic problem.” 

Every state in the United States and 
684 cities participated in the contest. 
The awards were decided on informa- 
cion submitted in the Traffic Engineer- 
ing Section of the Annual Inventory of 
Trafhe Safety Activities. 

The awards by states were decided in 
four regional groups and a fifth group 
including the eight most thickly popu- 
lated and heavily trafficked states. The 
awards are as follows: 

GROUP I—Eastern Region—First 
Place, Connecticut; Second Place, Ma: 
sachusetts, 

GROUP Il—Southern Region—First 
Place, Virginia; Second Place, Arkansas. 

GROUP III— Midwest Region -— 
First Place, Minnesota; Second Place, 


Wisconsin. 


» 274 « 


GROUP IV—Western Region—First 
Place, Washington; Second Place,, Uta/. 

GROUP V—Heavily Populated and 
Trathcked States—First Place, Caltfor- 
nia; Second Place, Michigan. 





The winning cities and second places 
are: 


GROUP I—For population of 
1,000,000 and over, a duplicate award 
to Los Angeles, California, and Detroit, 
Michigan. 

GROUP IIl—For population of 750,- 
000 to 1,000,000—First Place, Wash- 


ineton, D. C.; Second Place, Cleveland, 
Ohio. 


GROUP III—For population of 500,- 
000 to 750,000—First Place, Milwaukee, 
Wisconsin; Second Place, Buffalo, New 

~ York 


GROUP IV—For population of 350,- 
000 to 500,000—First Place, Denver, 
Colorado; Second Place, Kansas City, 
Missouri. 


GROUP V—For population of 200,- 
000 to 350,000—First Place, Rochester, 
New York; Second Place, Syracuse, New 
York. 

Group VI — For population of 
100,000 to 200,000—First Place, Sac- 
ramento, California; Second Place, Char- 
lotte, North Carolina. 


GROUP VII—For population of 50,- 
000 to 100,000—First Place, Fresno, 
California; Second Place, Evanston, 
I}linots. 


GROUP VIII—For population of 
25,000 to 50,000—First Place, Lafay- 
ette, Indiana; Second Place, Burlington, 
lowa. 


GROUP IX—For population of 10,- 
000 to 25,000—First Place, Perz, Indi- 
ana: Second Place, W1/mette, Illinois. 


The awards were based on informa- 
tion submitted in the Trafhc Engineer- 


ing Section of the Annual Inventory of 
Traffic Safety Activities. The Chairman 
of the Committee of Judges is Thomas 
H. MacDonald, Commissioner, U. S. 
Bureau of Public Roads. Harry Porter 
Jr., Secretary-Treasurer of the Institute 
of Traffic Engineers, served as Technical 
Advisor to the Board of Judges, officially 
representing the Institute. 





Italian Language 
Traffic Signs In New York 


The novel introduction of traffic con- 
trol signs inscribed in a foreign lan- 
guage is a feature of a major pedestrian 
protection installation just completed 
on Avenue of the Americas from West 
Third Street to West Houston Street. 


The improvement, designed primarily 
to afford protection to pedestrians at 
this expansive area of roadway, includes 
three new safety zones, two of them 260 
feet each in length and the third 250 
feet long, and the erection of more 
than 70 stanchions and signs and the 
painting of over 3,800 feet of pave- 
ment marking to outline the zones and 
crosswalks. 

Two pedestrian directive signs in- 
scribed in Italian and similar in shape, 
size and inscription to two others in 
English, have been posted for the guid- 
ance of residents of the area who are 
unable to read English. 


The area, located just south of Green- 
wich Village, is composed largely of 
residents of Italian extraction, Commis- 
sioner of Traffic Lloyd B. Reid (Mem., 
ITE) pointed out. The signs, inscribed 
in Italian to read: “PASSAGIO PER 
PEDONI,” will guide pedestrians to the 
proper crossings and will be in use 
teraporarily. Commissioner Reid indi- 
cated that once the residents become 
tamiliar with the designated crosswalks, 
the signs will be removed. 
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This research project which is identi- 
fied as Road Test One-MD was pro- 
posed by the Interregional Council on 
Highway Transportation which was 
organized at Columbus, Ohio, on De- 
cember 6, 1949. 

The Project is being conducted by 
the Highway Research Board on behalf 
of highway departments of Connecticut, 
Delaware, Illinois, Kentucky, Maryland, 
Michigan, New Jersey, Ohio, Pennsyl- 
vania, Virginia, Wisconsin and the Dis- 
trict of Columbia with cooperation of 
the Bureau of Public Roads. 

The principal object of the test is to 
determine the relative effects, on a par- 
ticular concrete pavement, of the four 
different axle loadings on two vehicle 
types. Information, such as will be se- 
cured from this experiment is greatly 
needed for use in appraising the load 
carrying capacities of existing concrete 
pavements, for use in designing new 
pavements and to provide fundamental 
data that may be useful in framing 
equitable legislation to govern highway 
transportation Operation. 

The tests are being conducted on a 
l.l-mi. section of concrete pavement 
on U. S. Route 301 approximately 9 mi. 
south of La Plata, Maryland. The pave- 
ment consists of two 12-ft. lanes each 
having a 9-7-9 in. cross section both 
reinforced with wire mesh. Expansion 
joints are spaced at 120-ft. intervals 
with two intermediate contraction joints 
at 40-ft. spacings. Dowel bars 34-in. 
in diameter at 15-in. spacing have been 
placed in all transverse joints. The ad- 
jacent lanes are tied together with tie 
bars four feet long spaced at 4-ft 
intervals. 

In operation the test consists pri- 
marily in comparing the relative effects 
on parallel adjoining lanes of the rein- 
forced concrete pavement under test of 
two types of trucks, one type loaded to 
18,000 and 22,400-lb. on single axles 
and the other type loaded to 32,000 and 
44,800 lb. on tandem axles. There are 
four separate test sections. The first, 
which is the west lane of the southern 
half mile of the pavement under test, 
has been subjected to 18,000-Ib. single 
axle loads. The second, which is the 
east lane of the southern half mile, was 
subjected to 22,400-lb. single axle loads. 
The behavior under load of Sections 
1 and 2, consisting of 50 slabs each, 
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can be compared directly since the only 
major variable between the sections is 
the axle loading of the test trucks. The 
third test section is the west lane of the 
northern 0.6-mi. and it was subjected 
to 32,000-Ilb. loads on tandem axles. 
The fourth, which is the east lane of the 
north 0.6-mi. was subjected to 44,800-lb. 
loads on tandem axles. Sections 3 and 4, 
each consisted of 71 slabs, can also be 
compared directly with each other. 

Proper comparison of the behavior of 
the test pavements under tandem axle 
loading with those under single axle 
loading will be possible only after the 
characteristics of the subgrade soils 
under each pavement slab and other 
variables, such as the rate of application 
of load, have been studied in detail. 

All pertinent data must be carefully 
analyzed and considered before final 
conclusions are drawn, however, certain 
facts relative to the behavior of the test 
have already been established. 

The more significant observations 
which may be made from the test results 
to December 23 (after six months of 
continuous operation) are as follows: 

1. Soil tests made on samples obtained 
throughout the length of the pavement 
adjacent to the pavement edges and 
under certain sections of the pavement 
indicate that there is reasonable uni- 
formity in the soils on the two sides of 
the pavement. 

2. Based on these same soil tests, 
there is found to be a definite correla- 
tion between soil type and pavement 
behavior. The higher the granular con- 
tent and the lower the plasticity of the 
soil, the better the performance. The 
subgrade soils on this project are typi- 
cal of the soils underlying a very exten- 
sive mileage of concrete pavement 
throughout the country. 

3. The progress of cracking and de- 
pression of joints in the test sections 
has a definite relationship to the occur- 
rence of pumping. Previous research 
and observation have shown that four 
basic conditions must be present simul- 
taneously to create a pumping. slab. 
They are: (1) frequent heavy axle 
loads; (2) subgrade soils of such a na- 
ture that they may pump through open 
joints or cracks or at pavement edges; 
(3) free water under the pavement; 
and (4) joints or cracks in the pave- 
ment. These conditions were present on 


this project and pumping resulted. 

4. Based on both quality tests and 
dimension measurements, the concrete 
in the test sections is of good strength 
and of the designed thickness. 

5. All four sections were damaged as 
follows by the loads applied: 

(a) The 44,800-Ib. tandem axle loads 
caused approximately eleven times as 
much cracking (lineal feet) as the 
32,000-lb. tandem axle loads. This rela- 
tionship held true over a period of 
almost four months, that is from 20,000 
to 92,000 truck passes in each lane. 

(b) The 22,400-lb. single axle loads 
caused approximately six times as much 
cracking (lineal feet) as the 18,000-lb. 
single axle loads. This relationship held 
true over a period of almost five months, 
that is from 435,000 to 238,000 truck 
passes in each lane. 

(c) After 84,000 truck passes, 80 per 
cent of the joints in the section carrying 
44,800-lb tandem axle loads were de- 
pressed, whereas, with the same num- 
ber of truck passes, only 10 per cent 
of the joints in the section carrying 
32,000-lb. tandem axle loads were de- 
pressed. (Depressed joints are defined 
as those joints at which a marked local- 
ized settlement of the pavement has 
occurred accompanied by cracking of 
the pavement in the vicinity of the 
ONT. ) 

(d) After 137,000 truck passes, 22 
per cent of the joints in the section 
carrying 22,400-lb. single axle !oads 
were depressed, whereas, with the same 
number of trucks passes, only 2 per 
cent of the joints in the section carry- 
ing 18,000-lb. single axle loads were 
depressed. 

6. (a) After 238,000 truck passes, 28 
per cent of the slabs in the section under 
18,000-lb. single axle loads and 64 per 
cent of the slabs under 22,400-lb. axle 
loads contained cracks which have been 
analyzed as constituting structural fail- 
ures due to the application of the test 
axle loads. Conversely, 72 per cent of the 
slabs in the 18,000-lb. section and 36 
per cent of the slabs in the 22,400-lb. 
section show no such structural failures. 

(b) After 92,000 truck passes, 27 
per cent of the slabs in the section under 
32,000-Ib. tandem axle loads and 96 
per cent of the slabs under 44,800-Ib. 
tandem axle loads contained cracks 
which have been analyzed as constitut- 
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ing structural failures due to the appli- 


cation of the test axle loads. Conversely, 


73 per cent of the slabs in the 32,000-Ib. 
section and 4 per cent of the slabs in 


the 44.800-lb. section show no such 
structural failures 
Additional information, which will 


be of great value to designers of future 
pavements and to those charged with 
evaluating the load carrying ability of 
existing pavements, is being obtained 
by means of strain measurements of the 
pavements under various loads and by 
measurements of strains induced by 
warping of the slabs due to temperature 
differentials berween the top and bot- 
tom of the concrete 

To secure complete answers to the 
many questions involved in the inter- 
relationships between loads, pavements 
and subgrades, additional test projects 
under other conditions will be necessary. 
It is planned to undertake such projects 
on both bituminous and portland ce- 
ment concrete type pavements under 
other typical conditions. However, it 1s 
apparent that many significant engineer- 
ing facts are being derived from this 


test under one typical set of conditions 


Rubber Used In Paving 

They paved Rubber Avenue with rub- 
ber in the town that can lay claim to 
being the cradle of the rubber industry. 

Naugatuck, Connecticut, is the site of 
the factory which, in 1843, produced the 
first rubber product under the original 
patent of Charles Goodyear, the man 
who made rubber useful through the 
discovery of vulcanization. Rubber Ave- 
nue is one of the main streets in the 
community. 

The street was resurfaced in October 
with a combination of asphalt and melt- 
able rubber compound developed by 
Naugatuck chemical division, United 
Rubber Company, one of the town’s 
principal industries. 

Local highway officials expect the 
pavement to give at least twice the wear 
as straight asphalt resurfacing material. 
It is also expected to reduce mainte- 
nance costs. Naugatuck Chemical offic- 
ials pointed out that a highway will last 
as long as the surface layer keeps water 
from seeping to the lower layers. In- 
filtration of water and subsequent freez- 
ing will rapidly destroy a pavement 
When the new rubber compound is 
added to the asphalt, elasticity and dura- 
bility are greatly improved, resulting in 
lower cost road, 


a more. serviceable. 


they said 
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Highway Definitions -- Part Ill 


Prepared by the Special Committee on Nomenclature and Adopted by the 


American Association of State Highway Officials, November 1, 1950 


Traffic Terms 


Passenger Car 
A motor vehicle designed for the 


not more than 8 
includes taxicabs. 


transportation of 
The term 
limousines, and station wagons. 


persons. 


Bus 
A self-propelled motor vehicle de- 


signed for the transportation of more 
than 8 persons. 


Trolley Coach 

A motor vehicle, designed for the 
transportation of persons, which is pro- 
pelled by electric power from overhead 
trolley wires but not operated upon rails. 


Streetcar 
A vehicle designated for the transpor- 


tation of persons and operated upon 
rails principally in municipalities. 
Truck 

A general term denoting a motor 
vehicle designated for transportation of 
property. The term includes single unit 
trucks and truck combinations. 
Truck Combination 


A truck tractor 
either with or without a full trailer. or 


and a semutrailer, 


a truck with one or more full trailers. 


Light Delivery Truck 


A single unit truck, such as a panel 
or pick-up truck, with size and operat- 
ing characteristics similar to those of a 
passenger car and commonly used for 
short-haul light delivery service 


Parked Vehicle 


A vehicle stopped for temporary 


STOrage. 
Standing Vehicle 

A vehicle stopped for a brief inter- 
val as when loading or unloading 


Curb Loading Zone 


Roadway space adjacent to a curb and 
reserved for exclusive use of vehicles 
during loading or unloading of passen- 
gers or property. 

Traffic Control Device 

Any sign, signal, marking, or instal- 
lation placed or erected under public 
authority, for the purpose of regulating, 
warning, or guiding traffic 
Traffic Sign 


A traftic control device mounted on a 





support above the level of the roadway 
that conveys a specific message by means 
of unchanging words or symbols. 


Traffic Marking 

A trathc control device consisting of 
lines, patterns, OF colors on the pave- 
ment, curbs, or other objects within or 
adjacent to the roadway, or words or 
symbols on the pavement. 


Traffic Signal 


A power-operated traffic contro! de- 
| | 


vice by which traffic is regulated, 
warned, or alternately directed to take 
specific actions. 

Traffic Control Signal 


A traffic signal by which traffic is 


alternately directed to stop and to 


proceed. 
Delay 
The 


peded by some element over which the 


time lost while traffic is 1m- 


driver has no control. 


Operational Delay 


Delay caused by interference between 
components of traffic. 


Fixed Delay 


Delay caused by traffic controls. 


Speed 


The rate of movement of a vehicle, 


generally expressed in miles per hour. 


Average Spot Speed 


The arithmetic mean of the speeds 
of all traffic, or component thereof, at 
a specific point. 

Over-all Travel Time 

The time of travel, including stops 
and delays except those off the traveled 
way. 

Running Time 
The time the vehicle is in motion. 


Over-all Travel Speed 

The speed over a specified section of 
highway, being the distance divided by 
over-all travel time. The average for all 
the 
summation of distances divided by the 


traffic, or component thereof, is 


summation of over-all travel times. 


Running Speed 

The speed over a specified section of 
highway, being the distance divided by 
running time. The average for all traf- 
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fic, or component thereof, is the summa- 
tion of distances divided by the summa- 
tion of running times. 


Design Speed 

A speed determined for design and 
correlation of the physical features of a 
highway that influence vehicle opera- 
tion. It is the maximum safe speed that 
can be maintained over a specified sec- 
tion of highway when conditions are so 
tavorable that the design features of the 
highway govern. 
Merging 

The converging of separate streams 
of traffic into a single stream 
Diverging 

The dividing of a single stream of 


trattic into separate streams. 


Weaving 
The crossing of traffic streams moving 
in the same general direction accom- 


plished by merging and diverging 


Volume 

The number of vehicles passing a 
given point during a specified period 
of time. 
Density 


The number of vehicles per mile on 


the traveled way at 


a given instant. 


Headway 


[The time interval between passages 
of consecutive vehicles moving in the 


same direction by a given point. 


Spacing 
The distance between consecutive ve- 
hicles measured front to front. 


Design Volume 

A volume determined for use in de- 
sign, representing traffic expected to use 
the highway. Unless otherwise stated. 


it is an hourly volume. 


Average Daily Traffic 

The average 24-hour volume, being 
the total volume during a stated period 
divided by the number of days in that 
period. Unless otherwise stated, the pe- 
riod is a year. The term is commonly 
abbreviated as ADT. 


Thirtieth Highest Hourly Volume 
The hourly volume that is exceeded 
by 29 hourly volumes during a desig- 
nated year. (Corresponding definitions 
ordinal highest 


apply to other 


hourly volume, as tenth, twentieth, etc. ) 


any 


Basic Capacity 

The maximum number of passenger 
cars that Can pass a given point on a 
lane or roadway during one hour under 
the most nearly ideal roadway and traf- 
fic conditions that can be attained 
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Possible Capacity 


The number of 
that can pass a given point on a lane or 


maximum vehicles 
roadway during one hour under the pre- 
vailing roadway and trafhe conditions 
regardless of their effect in delaying 
drivers and restricting their freedom to 
maneuver. 


Practical Capacity 


The maximum number of vehicles 


that Can pass a given point on a lane or 
roadway during one hour under the 


prevailing roadway and traffic condi- 


tions, without unreasonable delay or re- 


striction to the drivers freedom to 


maneuver. 
Design Capacity 


The practical capacity or lesser value 
determined for use in designing the 


highway to accommodate the design 


volume. 


*Notre: The difference between the levels 
of “possible capacity” and “practical ca- 
pacity” is accounted tor by the eftects ot 
trathe density. At “practical capacity,” the 
lower volume level, the trathe density is 
not great enough to cause any unreasonable 
restriction on the drivers’ 


delav or undue 


freedom to maneuver. As trathe volumes 
increase bevond practical capacity, a high 
trathe densitv results. The high trathe 
densities cause substantial delay and re 
striction on the drivers’ freedom to man- 
euver. However, due to lower and more 


unitorm speed, these conditions also result 
in higher trathe volumes up to a_ point 
corresponding to “possible capacity’ \ alues. 
As trathe density that at 
possible capacity, a sharp reduction in trat 


increases above 


fic volume results. 


Steel Shortage May 
Affect Thruway 


Construction 


It is reported that New York officials 


have been advised by Washington 
sources that drastic steel priorities will 
be put into effect on June 1 which 
will prohibit states and local units of 
most 


New 


Yorkers fear the restriction may delay 


government from undertaking 


new capital construction projects. 


opening of sections of the State Thru- 


way unless Federal officials decide to 
grant priorities for highways that form 
inter-state system 


links in a limited 


essential to the defense effort. It is also 
reported that the Maryland State Roads 
Commission has been warned by the 
U. S. Bureau of Roads to 


the critical 


Public 
economize in use of 


materials. 





Position Available 


Traffic Engineer 

City of New Haven, Connecticut. 
Civil Service position. Minimum 
salary: $4500. Maximum salary: 
$5500. 
will be waived. 

Apply at Civil Service Office, 
Room 112a, City Hall Annex, 169 
Church Street, New Haven, Conn. 


Residence classifications 





Penn Turnpike’s 
Fatality Toll 


The Pennsylvania Turnpike Commis 
S1ron has released the Ssatety record or 


the 160-mile super-highway for the 
three years 1947, 1948 and 1949 


In that three years 10,704,242 motor 
vehicles used the turnpike with a total 
of 143 fatalities. They occurred in 870 
daylight and 673 darkness accidents re- 
ported to the Turnpike Commission 
Assuming that each motor vehicle using 
the turnpike made an average trip of 
LOO 
accident every 7,845,583.9 miles 


miles that would mean one fatal 

G. G. Gilbert, safety engineer for the 
Turnpike Commission, says that of the 
total reported accidents, 1,137 occurred 
in clear weather, 48 in tog, 234 in rain, 


| in snow and ice. Ot the accidents. 


24 
52 involved a single vehicle and 79] 
two or more vehicles. Sixty-two of the 
fatalities c4me in accidents involving 
passenger cars! 81 in accidents involv- 
ing trucks 
) 
large 


The possibility that a_ tairly 


percentage of accidents on the Penn- 
sylvania Turnpike are caused by hyp- 
nosis of drivers, is receiving considera- 
tion by highway safety officials and 
police. Public attention was focused on 
the hypnotic theory as the cause of acci- 
dents when a psychological study ot 
Turnpike motorists was recommended 
by Fulton County District Attorney 
Albert Foster at a special meeting of 
the Turnpike Safety Committee. Plans 
now under consideration call for medi- 
cal men and psychologists to make a 
study fleet truck drivers as 
guinea pigs and the Turnpike as a test- 


The plan is only in the 


using 


ing ground. 
embryo stage. Safety experts who have 
investigated Turnpike accidents have 
come to the conclusion that fatigue, 
sleepiness and hypnosis as well as opti- 
cal shortcomings, account for the ma- 


jority of accidents 
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Evansville Is Getting Out 
of the Traffic Muddle 


The city of Evansville, Ind., is doing 
something about its traffic problem. In 
less than two years time that munici- 
pality has not only expedited the move- 
ment of motor vehicles through its 
streets but, most important, it has done 
so with greater safety for both pedes- 
trian and driver. The outstanding fea- 
ture of the Evansville Plan, as it has 
become known, is that so much has been 
accomplished with only a minimum of 
financial expenditure. This is because 
Evansville is solving its problem by ap- 
plying sound traffic engineering prin- 
ciples to existing facilities. 

Hire Traffic Engineer 

The first steps taken to improve traf- 
fic conditions in the city were the hiring 
of a competent traffic engineer and the 
adoption of a model traffic code based 
upon the recommendations of the Presi- 
dent's Highway Safety Conference and 
the Model Traffic Ordinance. After a 
complete trafic survey was made, the 
city inaugurated a program of improve- 
ment beginning with those areas of 
greatest congestion. 


Increased Vehicle Flow 

Improvement of the signal light sys- 
tem, establishment of one-way streets, 
construction of safety islands for pedes- 
trians in the wider thoroughfares, and 
elimination of certain parking privileges 
have stepped up traffic flow and pro- 
vided greater pedestrian safety in the 
downtown business district. Several 
trouble spots have already been elimi- 
nated and the program is being steadily 
expanded. 

James T. White (Assoc. Mem., ITE) 
is Traffic Engineer for the City of 
The 
Safety Commission has already placed 
Evansville first in traffic safety for cities 
with more than 70,000 population and 
Investigation 


Evansville. Indiana Governor's 


the Federal Bureau of 
has given it top rating in traffic ac- 


tivities among all cities in the United 


States between 100.000 and 200.000 


population. 


Has National Support 
The Evansville Plan has the support 
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of twelve leading national highway 
transportation organizations that are 
working for improvement of traffic 
conditions and greater safety in every 
city of the nation. These organizations 
include: American Automobile Associa- 
tion, American Petroleum Institute, 
American Trucking Associations, inc., 
Automobile Manufacturers Association, 
Automotive Safety Foundation, National 
Association of Motor Bus Operators, 
National Automobile Dealers Associa- 
tion, the National Council of Private 
Motor Truck Owners, Inc., National 
Grange, National Highway Users Con- 
ference, The Rubber Manufacturers As- 
sociation, and the Truck-Trailer Manu- 
facturers Association, Inc. 


Booklet Tells Story 
A booklet entitled “Get Out of The 


Traffic Muddle” being distributed by 
these supporting organizations outlines 
a plan whereby every city which has a 
traffic problem can do what Evansville 
has done. The booklet sums up the 
Evansville story and indicates what can 
be accomplished by intelligent leader- 
ship in every traffic-muddled city—Get 
together; Get the facts; Get a program, 
Get public support; Get trained per- 
sonnel; Get organized; and Get action. 





Johnston Wins 
“Getting Results’ Award 


How one state reduced automobile 
accidents 91 per cent in one year at a 
dangerous rural highway intersection at 
trivial cost, simply by removing an un- 
warranted traffic signal and installing 
stop signs and warnings, has been voted 
the best example of traffic engineering 
results submitted to the Association of 
Casualty and Surety Companies in its 
1950 competition for traffic officials. 
First prize of $100 was awarded to 
J. Edward Johnston (Mem., ITE) of 
Lincoln, Nebraska, 
neer, Nebraska Department of Roads 
and Irrigation, for his entry in the sec- 
“Getting Results Through 


state trafic engi- 


ond annual 
Traffic Engineerimg” contest sponsored 
by the Association’s accident preven- 
tion department. It showed how acci- 
dents have been nearly eliminated at 
the junction of highways U. S. 30 and 
Nebraska 15, near Schuyler, where 32 
accidents had 
eight and a half years. Only one very 


injured 13 persons in 
minor accident occurred during the first 
vear after the change was made, com- 
pared with 11 during the preceding 


1? months. 
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The important contribution to 
greater highway safety being made by 
the nation’s traffic engineers and officials 
ire indicated by seven case histories of 
results, including Mr. Johnston's, pub- 
lished last year in the Accident Preven- 
tion Department's bulletin, “Getting Re- 
sults Through Trafhc Engineering.’ 

By actual count, according to Thomas 
N. Boate, the Association's director of 
public safety, the 1950 examples of 
engineering results prevented 70 acci- 
dents, nine deaths and 61 injuries in 
comparable periods after safety projects 
were completed in five cities and on 
two rural highways in seven states 
—Tennessee, Louisiana, North Caro 
lina, Virginia, Nebraska, California 
and Michigan. 

Nine deaths and 65 injuries had oc- 
curred in 90 accidents at locations 
studied by traffic officials before the 
changes were made in the seven projects 
outlined in last year’s bulletins. There 
were no deaths, injuries were reduced to 
tour, and only 20 accidents occurred 
after the changes were made, Mr. 
Boate said. 

Published for more than a decade, the 
“Getting Results Through Traffic Engi- 
neering” series of bulletins is now sent 
regularly to more than 3,000 engineers, 
police and other traffic officials. Through 
these examples the Association's Acci- 
dent Prevention Department is putting 
trafic engineering know-how to work 
on a broad scale in thousands of cities 
and on rural highways. 

In the Association's annual competi- 
tion, major factors considered by the 
judges include effectiveness of a project 
in reducing accidents and traffic delay 
or congestion, and relationship of the 
value of benefits to cost of the improve- 
ment made. The example submitted 
by Mr. Johnston showed that the 
prize-winning Nebraska rural cross- 
roads project enabled the authorities to 
increase the speed limit from 25 to 35 
miles an hour, thus expediting traffic at 
the same time accidents were reduced 
91 per cent. 

Eight times as many accidents had 
occurred at the Schuyler, Nebraska, in- 
tersection as were experienced at a 
similar location on U. S. 30 where only 
stop signs were used to control traffic, 
a study revealed. Analysis showed that 
fixed-time signals were not justified, so 
the lights were removed and 48-inch 
reflectorized stop signs and stop ahead 
warnings were erected to control traffic 
on Nebraska 15. 
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Judges of the 1950 contest were: A. 
W. Coleman, traffic engineer, Vermont 
Highway Department, representing the 
American Association of State High- 
way Officials; J. L. Wehmeyer, engineer 
of safety and trafic, Wayne County 
(Mich.) Road Commission, Institute 
of Trafhc Engineers; John M. Gleason, 
Greenwich, Conn., chief of police, Inter- 
national Association of Chiefs of Police; 
David M. Baldwin, director, traffic and 
transportation division, National Safety 
Council, and Theodore M. Matson, Yale 
Bureau of Highway Trattic 

Other successful traffic engineering 
projects published in 1950 by the As- 
sociation, ranging in cost from $5.50 to 
$30,080, included: establishment of a 
four-way stop in Nashville, Tenn.; 
channelizing and installing signals at 
Y-intersections in Los Angeles and Char- 
lorte, N. ¢ 
retiming in midtown Norfolk, Va.; in- 


bus rerouting and signal 


sticuting mid-block transit loading zones 
in the central business district of Shreve- 
port, La., and re-signing a rural junction 
near Grand Rapids, Michigan. 

The 1951 “Getting Results Through 
Trafic Engineering” competition, which 
again offers a $100 award for the best 


example submitted, is open to all engi- 
neers, police and traffic officials. Entries 
should be sent at any time during the 
year to the Accident Prevention Depart- 
ment, Association of Casualty and Surety 


Companies, 60 John Street, New York 


38, N. Y 


Highway Administration 


A study of intergovernmental rela- 
tionship in highway administration is 


being established under the Highway 


Research Board. This study has been 
proposed and will be sponsored jointly 
by the Bureau of Public Roads. the 


Council of Strate Governments. the 


American Municipal Association, the 
U. S. Conference of Mayors, the Na- 
tional Association of County Officials 


and the Automotive Safety Foundation 


The objectives of the proposed proj- 


ect are: (1) to formulate a compre- 
hensive policy on intergovernmental 
relationships in highway administration 
by a study in cooperation with the staffs 
of the sponsoring organizations; and 


(2) to conduct a pilot study in a specific 


— 


state to translate the comprehensive 
policy into practice. 
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Newark Develops 
Portable Traffic Signal 


A portable traffic signal has been 
designed and assembled by Newark, 
Ohio, city employes. The unit, which 
can be attached to the rear of a car or 
truck, will be available at any time 
during the day or night for emergency 
traffic situations. 

Designed by City Electrical Inspector 
Elmer E. Leedy and assembled by city 
Clifford Moody and Fritz 
Pritchard, the unit 90 
The signal and equipment are 


mechanics 


stands inches 


high 
mounted on special air wheels and a 
400-watt Onan light plant has been in- 
stalled in the base of the signal. 

The Onan plant has an air-cooled 
engine and city employes installed a 
larger gasoline tank the unit 
which will permit operation for about 


inside 


20 hours without attention. 
The for 
was originated when Mayor Edwin J 


idea the portable signal 
Haynes suggested that steps be taken to 
eliminate accident hazards where regu- 
lar traffic signals were not operating 
and could not be put into operation im 
mediately. He cited a incident 


where two power poles were broken as 


recent 


a result of an auto accident. The regular 


traffic the intersection was 


knocked out of Commission and could 


light at 


not be repaired for six hours. During~ 
that time. two other accidents resulted 
at the intersection because of no traf- 


f1¢ light 


) 
The State Highway Department's 
Traffic Division, in Denver, Colorado, 


recently built two portable signal units 


to help combat the traffic headache 
arising when the Mile High Kennel 
Club released upwards of 6,000 ve- 


hicles in a 45-minute period on a 


heavily travelled highway. (See Refer 
ence Notes, page 165, Trafic Engineer 
LOST.) 


me, February 





How America Travels 

The intercity motorbus leads even the 
Class I railroads as a means of long 
distance 1949 


railroads carried 554,430,023 passengers, 


travel. In the Class | 


long haul and commuters, while the 
intercity motorbus lines carried 860,- 
345,000 or 55.6 per cent more than 


their rail competitors. The airlines flew 
14,777,430 passengers. 

Bus data by BUS TRANSPORTA- 
TION. Rail data by Eastern Rail Road 
President's Conference. Air data by 


AVIATION WEEK, September 1950 
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1951 Annual Meeting 


Make your plans now’ to attend 


the ITE Annual Meeting, Septem- 


ber 


24-27. at the Ambassador 


Hotel, Los Angeles, California. 





Ten Commandments for 


Technical Men 


I 


IV. 


VI. 


VIL. 


VIL. 


X 


Thou shall not follow in the dust 
ot but 
Shalt run ahead with a lantern in 


progressing operations, 


thy hand to reveal the way. 


Thou shalt seek and respect the 


opinions of Operators even unto 
the third helpers, for theirs is a 
wisdom unknown to technocrats. 


Thou shalt determine what should 


be done and do it, without the 
necessity of others holding thy 


hand. 


Thou shalt not be too dignified to 
shoot the bull; neither shalt thou 
shoot it entirely, for so is its pro- 
ductivity destroyed. 


Thou shalt not forsake the ways 
of thy technical training, so that 
to thee CHO cease to be formal- 
dehyde and become sea water 


Thou shalt not take thy grievances 
and ideas first to the top, lest the 
bottom remove its support from 
under thee, saying, “We knew 
nothing of it.” 


Thou shalt remember that refin 
ing processes change not because 
of reasoning and meditation, how- 
ever profound, but only by the 
turning of valves. 


Thou shalt study thy conclusions, 
from all sides through many view- 
verily, undiscovered 


points, tor 


claws may rip thy rear. 


Thou shale strive to make thy 
judgment as good as any man’s 
by experimenting, observing, re- 
cording, calculating, studying, and 
thinking; and having done so, 


Thou shalt use it. 


Neu York Professtonal Engineer 
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No More Repainting Costs 
No More High Labor Costs 


DUR-O-LINE markers pay for 
themselves in one year. Cost of 
DUR-O-LINE Markers installed 
equals average cost of 21/2 paint 
jobs. 

DUR -O-LINE marked streets are 


more attractive —the brilliant 4/2" 
markers do not fade or smear. 


(+) DUR-O-LINE markers have three 


times the visibility of painted lines. 


(<) DUR-O-LINE markers are de- 


signed to withstand severest traffic 
conditions. Load tests prove that 
they can carry 15 times the max- 
imum legal load limit. 


() pUR-O-LINE markers are easy 
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to install. A two-man crew can lay 
100 markers in an hour. No traffic 
tie-ups. Traffic can run over mark- 
ers as workmen lay them. 


(© )DUR-O-LINE markers can be 


used on either asphalt or concrete 


pavements. eeeeo® 
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Secretary’s Column 





In last month's issue President Harry 
Neal announced that Bob Holmes has 
been granted a year's leave and I am to 
be your Executive Secretary during his 
absence. 

Except for my two years as Secretary- 
Treasurer of the Institute, I have been 
in the category of those of us who take 
the Institute When ap- 
proached for a contribution, in time 
and effort toward fulfillment of Institute 
honestly, had too many 


for granted. 


objectives, I, 
irons in the fire to do much more than 
“apologize” on that basis. I always felt 
that the Institute had an Executive Sec- 
retary who would see that the things we 
all want done would be done. 


Suddenly, Bob Holmes had taken a 
Civil Defense appointment in Washing 
ton for a year and I found that I was 
the Executive Secretary. Perhaps it is a 
matter of convenience or “inheritance” 
for a temporary period, but the demands 
of the job are by no means temporary 
and I intend to fulfill them to the utmost 
of my ability. 

Now I have an enlightened concept 
of the manner in which the objectives 
of the Institute are achieved. The Execu- 
tive Secretary may answer letters, keep 
records, mail publications and do a thou- 
sand other routine things, but the 
growth and strong development of the 
Institute, and the profession that it rep- 
resents, is dependent upon the profes- 
by its 
You who are in the prac- 


sional nourishment supplied 
“grass roots. 
tice of traffic engineering and in closely 
related fields are the “grass roots” of 
the Institute. 

We, here at Headquarters, have spec- 
tacular plans for improvements in “Traf- 


The 


these improvements must come from 


fic Engineering.” substance for 
you! Our publication staff and editors 
are continuing to do a fine job but they 
cannot do it alone. We depend upon 
you for the materials which are pub- 
lished in “Traffic Engineering.” 

At the Board meeting held April 6th 
and 7th in Kansas City, accomplish- 
ments achieved by the various commit- 
tees of the Institute were reported. The 
superior work of these committees and 
their untiring efforts, inselfishly given, 
toward the advancement of our protes- 
sion is an example of what can be done 
if we “put our shoulders to the wheel. 

Three 


new Local Sections were acti- 
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vated at this meeting: The Canadian, 
Indiana and Missouri Valley Sections. 
Twenty-nine new members were elected 
to Full Member, Associate and Junior 
grades; six present members were trans 
ferred to higher grades. 

Requests for permission to translate 
the Handbook in foreign languages were 
reviewed. The accelerated pace of co- 
operative activities with other national 
organizations was quite noticeable. All 
of these things, and others, were mani- 
festations of the healthy professional 
standing of the Institute. 


All professional organizations may 
expect to experience financial difficul- 
ties during periods of world crisis and 
unrest. The Institute, however, ts con- 
tinuing to operate on a balanced budget, 
and although operating expenses have 
been reduced, no curtailment of activi- 
ties is anticipated. 

My object in this, my first Secretary's 
column, 1s to assure you that with your 
help the Institute will continue to ex- 
is developing 


pand its activities; jit 


rapidly on a healthy professional basis 


and on a sound financial foundation. 


Fred W. Hurd 





“Presidential Suite’’ at recent ITE Board meeting 
in Kansas City, Missouri. 


MEMBERSHIP INFORMATION 


may be obtained by writing to: 
Executive Secretary 


Institute of Traffic Engineers 
Strathcona Hall 
New Haven 11, Connecticut 





SECTION 
NEWS 


Midwest Section 


The Michigan Section, ITE, held its 
March meeting in Grand Rapids in con- 
junction with the 36th annual Highway 
Conference. Twenty-three members and 


guests attended a noon luncheon at 
Locke's restaurant. 
Following the luncheon, President 


Bauerle called the meeting to order for 
a brief business meeting. As a result 
of action taken at this meeting the sec- 
retary was requested to extend an invi- 
tation to the Board of Direction of the 
Institute to hold their June Board meet- 
ing in Detroit in conjunction with the 
Michigan Section meeting. 


Jerry Franklin discussed the coming 
meeting of Michigan State Safety Con- 
23 and 24. He dis- 
program and re- 
quested those present, who had not 


terence, May 22, 


cussed the tentative 
previously filled out a questionnaire, to 
indicate their choice of program sub- 
jects so that the program committee 
could select a final program and obtain 
speakers at an early date. 


After informing the group that the 
annual meeting would be held in De- 
troit soon, President Bauerle turned the 
meeting over to Jerome Franklin, the 
program chairman. Mr. Franklin then 
introduced Mr. Alfred H. Rypstra, of 
the Grand Rapids Chamber of Com- 
merce, who gave a very interesting dis- 
cussion on effective working relation- 
ships between retail merchants and traf- 
fic engineering 


Reported by A. C. Sherman 
Secretary- Treasurer 


New England Section 


The March meeting of the New Eng- 
land Section was held at “The Hedges” 
Britain, There 


in New Connecticut. 


were 49 members and guests present 


Peter Hale, program director for the 
arranged Mr. Ralph 
Powers, owner of the Powers Auto 
Museum of Southington, to have an 
for Section members and 
their between 5:00 and 6:30 
P.M. The tour of exhibits was extremely 
interesting and an excellent prelude to 


meeting, with 


open house 
guests 


the evenings program. 


Mr. Powers spoke at some length on 











the early automobiles displayed in his 
museum with special attention to the 
merits of the steam automobiles which 
finally went out of production in the 
1920's. He mentioned the appearance 
of a steering column clutch many years 
before it became standard equipment. 
He noted the similarity between the 
planetary clutch systems of the Model T 
Buick 
Mr. 


talk was informal and interesting and 


Ford and the late model with 


automatic transmission Powers 


provoked many questions 


Mr. K. A. Stonex, Head of the Tech- 
nical Data of General 
Motors Proving Ground, delivered two 
technical papers. “Mechanical Develop- 
ment of the Automobile” was a forty- 


Department 


minute illustrated discussion of the me- 
chanical changes that have taken place 
Of 


discussion 


in automobile design since 1925 


interest tO everyone was a 
of a newly-developed high-compression 
engine designed to achieve better gaso- 
line mileage whenever the petroleum 
market the proper hi- 


industry can 


octane tuel. 


Questioned about the conversion of 
automobile facilities to war production, 
Mr. Stonex commented that very little 
conversion work is being done. In most 
cases additional facilities are being built 
for war machinery and regular produc- 
rion lines will continue to operate unless 


the cold” war becomes “hot 


The second paper, “Vehicle Operat- 
ing Characteristics,” was also illustrated 
with slides. The paper delivered by Mr. 
Stonex was a condensation of the paper 
the Research 


presented at Highway 


Board meeting last January by the Com- 
The 


paper summarized the characteristics of 


mittee on Vehicle Characteristics. 


a vehicle operated on two similar sig- 
nalized streets, in Detroit; signals on one 
street designed for good progressive 
movement, and those on the other street 
not affording such good progression 
Over-all consump- 


tion, time spent in braking, etc., 


running time, fuel 


were 
measured on both streets under similar 
trafic conditions, and useful compari- 
sons made. The special instruments de- 
signed for this study seem to have 
proved their suitability for use in test- 
ing the quality of traffic flow on various 


kinds and types of roadways. 


June Ist was selected as the date for 
the summer outing to the G. E. Plant 


at Lynn. Massachusetts 


Houston Wynn 


Reported by F 


Secretary-Treasurer 





Washington Section 

Thirty members and guests of the 
Washington Section met at the Naval 
Gun Factory, Officers’ Club, in Wash- 
ington, D. C., on March 28, 1951. This 
meeting was the annual “Ladies Night” 
tor the Section, and a pleasant evening 
was arranged by the committee. All of 
those present arrived early and enjoyed 
the “before dinner” refreshments pro- 
vided for their pleasure. A delicious 
turkey dinner was then served by the 
Officers’ Mess” following which Presi- 
dent Wallace L. Braun called the meet- 
ing to order. 

Mr. Braun introduced Mr. and Mrs. 
Herman S. Cole as the guests of the 
evening. Mr. Cole, who is Administra- 
tive Officer of the Department of Ve- 
hicles and Traffic, D. C., demonstrated 
that the “hand is quicker than the eye” 
and by means of his so-called “woofel 
powder” was even able to pull the wool 
over Bob Holmes’ eyes in a slick card 
trick. 

The next event on the program was 
a movie presented by LaVerne Johnson 
and showing “Our First 40 Days in 
Korea. Between acts, Hank Evans en- 
tertained the group by selections on the 







Resilient convex steel rail safely deflects cars back on 
Low-mounted springs absorb impact, minimize 


the road 
damage to car and occupants 


TUTHILL SPRING CO. 


Chicago 7, Illinois 


760 W. Polk Street, 





piano. Hank, in his first effort, demon- 
strated his “herculean strength” by at- 
tempting to move the piano into a more 
advantageous position, and thus broke 
the legs spilling the piano onto the floor. 
However, the troubles were soon cor- 
rected, and the show went on. Following 
the movies, Doug Brinkley and Rick 
Rykken contributed their part to the 
program by singing a few songs. Hank 
Evans again provided the music and 
dancing was in order. 


The meeting was adjourned about 
11:00 P.M. 
Reported by William H. Voltz 


Secretary- Treasurer 


Western Section 


The Annual 
Committee met on Wednesday, March 
2ist, at a luncheon held in the Southern 
California Auto Club in the beautifully 
appointed dining room. Joe Havenner 


Convention Executive 


presided at this meeting. He gave a 
resumé of the Board of Directors 
ideas on the convention. A_ tenta- 


tive Technical Committee program was 
discussed at length by Al Hutchison. 
Members present were JOE HAVEN- 





Warimum 
STRENGTH 


Warimum 
DEFLECTION 
Warimum 
VISIBILITY 
Winimum 
COST... 


Write Today 
For Brochure 
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For the Intersection 
of a Major and a Minor Street 


Type HR 
Pressure Sensitive Detector 


e Detectors on minor street only. 


e Green light remains on major street except 


when called by minor street. 
¢ Memory and time-extension on minor strect. 
e All intervals independently dial-adjusted. 
e Flexible, accurate electronic control. 


¢ Coordination with adjacent intersections. 


X Send for literature 
\\, 


4 } swEcE \ on the MO) 
Automatic Signal Division 4 he MODEL 505 


\ TRAFFIC (4 
EASTERN INDUSTRIES INCORPORATED NY a NORWALK, CONNECTICUT 


In Canada, write to: Northern Electric Co., Ltd., Belleville, Ontario - 
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NER, RALPH DORSEY, NICK CAR- 
TER, AL HUTCHISON, TED FORBES, 
JAY McLENDON, JACK THOIN, 
VERNON HAVENNER, NORMAN 
DUNWELL, DAN GERLOUGH, 
SKINNY DEYOUNG, GUY McDON.- 
ALD. CLIFF CLARK and JIM RIVERS 

BOB GLENN and his nominating 
committee are busy at work canvassing 
the field and working up a roster of 
officers for the Western Section for the 
1951-1952 Section year 

DON BERRY has recently published 
a very excellent report as a result of the 
Governor's Safety Conference in Cali- 
fornia. 


What happened to all of you “news 
hawks?” The Vagabond of the Great 
Southwest has reported a certain amount 
of news which has required editing (1 
hope you are safe now, after the scissors 
were applied) and the following is 
ottered 


HANK BARNES and his new con 
trol apparatus for signal installation in 
Denver, at some 150 downtown inter- 
sections, have taken over a large room 
of the City-County Building. GENE 
SIMMS, Assistant Director of the Traf- 
fic Engineering Bureau of Denver, tis 
reported still on the job. AL PEPPER 


is still plugging away in Colorado and - 


| understand he has a budget for 1951 
which will enable him to do more com- 
prehensive work. He has also recently 
been given the task of control of trunk 
line extensions through cities, with the 
exception of Denver. It is understood 
that his signing and marking job is one 
ot the best! LUKE MERRIAM, Al's 
assistant, was too busy to go to lunch 
with the Vagabond of the Southwest, 
so we have no news items on him 
DAVE DABNEY, new Traffic Engineer 
tor Albuquerque, is busy building a 
new shop and waiting for his signs so 
that the first couplet of one-way streets 
can be placed in operation. 


News note for wives attending the 
Western Section meeting in Los Angeles 
last August—if any of you ladies see 
the picture “For Heaven's Sake” with 
Clifton Webb, you will see the sets 
that were made up when you visited the 
20th Century Fox lot on your tour. 

I understand SKINNY DEYOUNG 
was under the weather with flu. He 
ouglit to get out of that smog in South- 
ern California and come up and enjoy 
the snow here in the Willamette Valley 
(our spring weather). It is hoped that 
by September the snow will be gone so 
that we can get out of here and head 
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New Honorary Members 


ROY W. CRUM, Director, Highway 


Research Board, was recently elected an 
Honorary Member of the Institute of 
Traffic Engineers. He was born in 
Galesburg, Illinois, and was graduated 
trom lowa State College with a B.C.E. 


degree and a C.E. degree. 


JULIEN H. HARVEY, Manager of 
the Accident Prevention Department of 
the Association of Casualty and Surety 
Companies, newly elected Honorary 
Member of the ITE, was born in Mar- 
shall, Missouri. He was graduated from 
the Kansas City School of Law, admit- 





Mr. Crum spent some years with the 
engineering corps of the Pennsylvania 
Railroad and was an Associate Profes- 
sor at Iowa State College from 1907- 
1919. He later worked for the Iowa 


State Highway Commission and §as- 


sumed his position as Director of the 
Highway Research Board in 1928. 


He is a member of the American 
Society of Civil Engineers, A.A.A:S. fel- 
low, Sigma XI, Tau Beta Pi, Phi Kappa 
Phi, Alpha Tau Omega and ITE. He 
received the Iowa State College Alumni 
Merit Award in 1947 and the Marston 
Medal for Achievement in Engineering 
in 1948. He is a member of the Cosmos 
Club and Editor of the Annual Proceed- 
ings of the Highway Research Board 
and Highway Research Abstracts. 

Mr. Crum makes his home in Ashton, 
Maryland, and has two children. 





for Los Angeles!' BRUCE CRANDALL, 
Vice-President, and NICK CARTER, 
our District Director, attended the Board 
of Directors meeting in Kansas City, 
in April. 

There have been no area meetings 
held in the last month as most of the 
fellows are working directly with the 
Convention Executive Committee and 
giving all the aid they can to make the 
1951 Annual Meeting a success. 


Reported by J. Al Head 


Secretary- Treasurer 


ted to the bar and shortly thereafter 
accepted a position with the Traction 
Company of Kansas City. He assisted 
in organizing the Kansas City Safety 
Council and became its first president, 
an othce he held for several years. 


Mr. Harvey is the author of the prin- 
ciple that education, engineering and 
enforcement are the foundation of acci- 
dent prevention, co-founder of the 
Center for Safety Education at New 
York University, and author of many 
publications and papers on accident pre- 
vention; he occupies a position of lead- 
ership in the safety movement through- 
out the country. 


For nine years, he was in charge of 
the National Safety Council's organiza- 
tion and promotional activities among 
local safety councils and later became 
the first executive vice-president of the 
Greater New York Safety Council. He 
has been with the Association of Casu- 
alry and Surety Companies since 1938 
and, as Manager of the Accident Pre- 
vention Department, he heads one of 
the largest safety organizations in the 
country. In 1946, when President Tru- 
man decided to convene the President's 
Highway Safety Conference, Mr. Harvey 
was one of the nation’s ten outstanding 
traffic experts who were called to Wash- 
ington to organize the conference. He 
is still a member of its technical ad- 


visory group. 
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“DAYLIGHT” 


works the 
night shift now! 


op a second look at these two pictures. 
Note the clean-cut, attractive appearance 
of those Monotube poles in the light of day. 
Even more important, consider the bright, 
uniform visibility you get in the nighttime 
view. No spotty shadows—no dangerous 
dark areas. It’s almost like daylight. 


This is typical of many streets across the 
country— where Monotube street lighting 
poles and modern lighting equipment 
team up. 


UNION METAL 


Monotube Street Lighting Poles 
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Pittsburg, Kansas, one of 
many cities throughout the 
country where Monotube 
street lighting poleshelp main- 
tain higher safety standards. 















With Monotubes, street lighting can 
be planned and brought to highest effi- 
ciency. The standard ranges of pole size, 
gauge, height, bracket arms, and acces- 
sories meet every modern street lighting 
need—economically, efficiently! 


Find out how your street lighting plans 
—and your community safety—gain with 
all the advantages Monotubes can give 
you. Write The Union Metal Manufactur- 
ing Company, Canton 5, Ohio. 





Sidney Williams Changes 


Status With Council 

Sidney J. Williams (Mem., ITE) as- 
sistant to the president of the National 
Safety Council, reached normal retire- 
ment age December 31, after nearly 33 
years’ service on the Council staff. His 





relationship with the Council will con- 
tinue, however, on a part-time basis, as 
he will be available for consultation and 


special assignments. 





who 1s well 


Mr. 


Williams, 
known throughout the country, joined 
the Council staff June 7, 1918, as chief 
1924 he became director 


very 


engineer. In 
of the Public Safety Division and 
throughout the years has continued to 
supervise the Council's traffic and trans- 
For the past five 


the 


portation activities. 


years he has been assistant to 
president. 

In 1938 Mr. Williams received the 
C.LT. Safery Foundation grand award 
for the greatest contribution to public 
safety during the year, and recently was 
named Beecroft Memorial Award 


turer for 1950 by the Society of Auto- 


lec- 


motive Engineers 


Errata 
1951 Yearbook 


FAULKNER, Z. A. ( Assoc. 

Citv Trathe Engineer 

Municipal Building 

Evanston, Illinois 

FAUSTMAN, D. JACKSON (Mem 
Citv Trafhe Engineer 

City Hall 

Sacramento, California 

FELVEY, JOHN V Jun. 


(pve rations Assistant 

Bureau ot Trathe Engineering 

SEND MAIL: 5810 Guthrie Avenue 
Richmond, Virginia 

FENCL, RICHARD G. (Mem 

lrathe Engineer, Chicago Park District 
$25 East 14th Boulevard 

Chicago 14, 
FEUCCH TER, JOSEPH J. (Mem 
President, Trathe Associates 
SIR Olive 


Street 
St. Louis 1, 


Niissour! 


Illinois 
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New Members 


ABBING, AART L. (Jun.) 
Assistant to Chief Engineer 

Roval Netherlands Automobile Club 
BARKLEY, ROBERT E. 
Smith, Dibble & Company 
P. O. Box 993 

New Haven, Conn. 
Student, Yale Bureau of Highway Trafhe 
BARRY, DONALD W. ( Jun.) 

Indiana Technical College 

Fort Wavne, Indiana 

ELLIOTT, EARNEST W. (Jun.) 

Junior Highway Engineer 

Connecticut State Highway Department 
Norwich. Conn. 

CFEDDES, BLAIR ( Assoc. 

District Trathe Engineer 

State of California 

Department of Public Works 

Marvsville, Calif 

GEORGE, LAWRENCE E. (Jun 
Engineer 

Oregon State Highway Department 
Student, Yale Bureau of Highway Traffic 
HAGENAUER, GEORGE F. (Assoc. 
Structural Fngineer 

Cook County Highway 
Prathe Division 
Chicago, Ill. 
HARLESTON, ROBERT H. JR. 
lrathe Engineer 

Accident Prevention Department 

Association of Casualty & Surety Companies 
Student, Yale Bureau of Highway Trafhc 
HARRIS, ROBERT W 
lrathe Engineer II 
Bureau of Street Traffic 
Citv of Chicago, Il. 


(Jun. ) 


Department 


Tun. 


( Jun.) 


-HENBERGER, JOHN C. (Jun.) 


Fngineer I—Trafhe 

Citv of San Diego, California 
HENSLEY, M. JOHN (Jun.) 
Civil Eneineer 

Trathe Engineering Department 
Citv of Atlanta, Ga. 
HOFFMAN, MAX R. 
District Trafhe Engineer 
Michigan State Highway Department 
(srand Rapids, Michigan 
KUEHL, ROGER E. (Jun. 
Drattsman II 

Bureau of Electrical Service 

Citv of Milwaukee, Wisconsin 
LAY, E. F. ( Assoc.) 

Assistant to Trathe Engineer 

Citv of Austin, Texas 

LEEK, JOHN R. ( Jun.) 

Civil Engineer II 

I}linois Highway Department 
Student, Yale Bureau of Highways 
LEVINSON, HERBERT S. 
Junior Trafthe Engineer 
Chicago Park District 
Chicago, Illinois 
MARKS, HAROLD 
Civil Engineer I] 
Prathe Division 
County of Los Angeles Road Department 
MARVIN, WILLIAM L. (Jun. 

Highway Trafthe Engineer II 

Michigan State Highway Department 
Lansing, Michigan 
NICHOLSON, R. NELSON 
Assistant Highway Engineer 
California Division of Highways 
Stockton, Calif. 


Jun. ) 


Trathe 


(Jun. 


Assoc. } 


A SS OC 


PARKER, HARRY (Jun. 

Engineering Aid I\ 

Trathe Division 

Los Angeles County Road Department 


los Angeles, Calif. 


PARMELEE, GRANNIS P. (Assoc. 
Manager, Sign Posting Department 
Automobile Club of Southern California 
PRATHER, J]. GORDON ( Jun.) 

Trafic Engineering Assistant 

Trathc Engineering Department 

City of Los Angeles, Calif. 

RASK, PETER K. (Mem. 

Trathe Engineer 

Eng.—St. Department 

City of Pasadena, California 
SCHWANHAUSSER, WALTER E. JR. 
( Assoc. ) 

Application Engineer 

Illuminating Lab., General Electric Co 
West Lynn, Massachusetts 
SOSMAN, EDWARD C. 
Resident Trathc Engineer 
Smith, Dibble & Company 
Memphis, Tennessee 
PHOMAS, WILLIAM L., (Jun. 

Trathc Engineering Assistant 

Irathe Engineering Department 

City of Atlanta, Georgia 

riITUS, ROBERT FE, (Jun. 

Field Inspector in Trafhe Department 
West Virginia State Road Commission 
Student, Yale Bureau of Highway Trathc) 
WALKER, JOHN R, ( Jun.) 

[rathe Engineer, Grade | 

City of Toronto, Ont., Canada 
WILLIAMS, HOWARD R. (Mem. 
Chief Trathec Engineer & Planning Engr. 
Utah State Road Commission 

Salt Lake City, Utah 





























































Jun.) 


Transfers 
ASSOCIATE TO MEMBER 
WILLIAM E. BILLINGS 
THOMAS J. FRATAR 
JUNIOR TO ASSOCIATE 
BARNEY A. CYBERSKI 


EARL H. FLYNN 
LENNART A. KLOO 
RICHARD lL. 


STRICKLAND 





,, 
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MAY 30-SEPTEMBER 9, 1951—ARCADIA, 


CALIFORNIA 
World Transportation Fair, Santa Anita 
Park. 
JUNE 3-8, 1951—FPRENCH LICK, INDIANA 
Society of Automotive Engineers, Sum- 
mer Meeting. 
JUNE 4-8, 1951—CHICACO, ILLINOIS ; 
Midwest Safety Conference. Congress 
Hotel. Contact: Joseph F.  Stech, 
Manager, Greater Chicago Safety 


Council, Suite 805, 10 North Clark 
Street, Chicago 2, Illinots. 
JUNE 21-23, 1951—SALT LAKE CITY, UTAH ' 
Western States Safety Conference. Con- 
tact: Williams, 
Director, Utah Safety Council, State 
Capitol Building, Salt Lake City, : 
Utah. 


Clarence Executive 
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That Will Solve Your 


CROSSWALK PROBLEMS 


The Heavy Duty Model C is not only designed 
for Industrial application but is especially well 
designed for the application of CROSS- 
WALKS, PARKING LANES, METER LIMITS, 
and short CENTERLINES. It is sturdily built 
and correctly engineered and perfectly bal- 
anced for easy maneuvering in close places. 


All KELLY-CRESWELL FEATURES are 

included. AIR CURTAINS, PRESSURE 

CLEANER MECHANISM and SPRING 

LOADED REAR AXLE. THREE HP ENGINE, enti 
MODEL 220 COMPRESSOR, 7 GALLON Heavy Duty Model C 
Yoke of Lid Assembly are FORGINGS, pro- THE LINE OF THE WHEELS 
viding ample safety factor. Both standard and 


premix reflectorized material can be Kelly-Creswell Company 
efficiently applied. Xenia, Ohio USA 












The Steel Head The Low Cost The Versatile 


SUPERIOR HUSKY TWIN-O-MATIC 
Supreme in strength; in Makes Karpark depend- One installation times 
resistance to damage ability available ot a two cars; has every 


and vandalism minimum investment wanted fecture 
' 





The First Family of Farking Meters 


eee NANPARK 


THE KARPARK CORPORATION 
CINCINNATI 6, OHIO 












The Adaptable UNIMATIC 


Takes care of any park- 
ing situation—beauti- 
fully and efficiently. 


A METER FOR EVERY PARKING NEED 


ey 
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REFLECTS THE CRAFTSMAN’S SKILL -_~- 


One of the Answers to Your 


Traffic Control Problems 


the NEW IMPROVED 


4000 HOUR MAGNOTRONIC 


TRAFFIC SIGNAL LAMP 


@ THE ULTIMATE IN QUALITY 

@ GUIDE TRAFFIC SAFELY 

@ DEPENDABLE TROUBLE-FREE SERVICE 

@® LONG LIFE REDUCES MAINTENANCE COSTS 
@® LOWEST TRUE COST 

@ DESIGNED TO YIELD YOU AN ADEQUATE 


RETURN ON YOUR INVESTMENT 


MAGNOTRONIC 4000 hour Traffic Signal Lamps are available 
in wattages of 40, 60, 67, and 100. 
designed life of 5000 or 6000 hours can be had at no extra 


A complete line of general service lamps designed for 2000 
or more hours of service including STREET SERIES, MULTIPLE 
SERIES, SPOTLIGHT, FLOCD LIGHT and HIGH VOLTAGE 
SERVICE 


TECHNICAL KNOWLEDGE ACCUMULATED BY 
OUR LABORATORIES THROUGH YEARS OF 
PRACTICAL AND RESEARCH’ EXPERIENCE 
STAND BACK OF OUR PRODUCT. 


COMPANY REPRESENTATIVES IN PRINCIPAL CITIES 


INDUSTRIAL 


ELECTRONICS CORP. 


80 BANK STREET, NEWARK 2, N. J. 


The same lamp with a 











In order to establish regulations which 
will control the flow of traffic at street 
intersections, highways, bridges, tun- 
nels, terminals and airports, traffic 
officials must carefully analyze the 
volume, type, directional flow and 
peaks of traffic. 


Now, many Traffic Bureaus and 
Planning Divisions use the modern 
DENOMINATOR method of ‘‘Keeping 
Count.” In this specialized day and 
age why resort to old-fashioned meth- 
ods when this unique, moderately 
priced, completely modern system of 
recording vital statistics can be yours 
immediately. 


Available in units from one to 180 to 
meet your specific requirements. For 
detailed information write Dept. 3-TC, 
without obligation. 


aA 





tHE Denominator Company, INC. 


261 BROADWAY, NEW YORK 7, N. Y. 


Manufacturers of Tabulating Machines for over 35 years 
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Professional Service Directory 





PALMER AND BAKER, INC. | 
CONSULTING ENGINEERS 


For Problems of Transportation 
Subaqueous Vehicular Tunnels Rock Tunnels Utility Tunnels Bridges 
Grade Separations Highways Airports Traffic Studies 
Parking Problems Waterfront and Harbor Structures 
Complete Material, Chemical and Soils Laboratories 


MOBILE ALABAMA 


EDWARDS, KELCEY and BECK 
CONSULTING ENGINEERS | 


Reports -- Economic Studies Design Supervision 
Traffic — Parking Terminals Port and Harbor Works | 
Expressways Grade Separations Tunnels 
Bridges Water Supply — Management 


3 William Street, Newark 2, N. J. ° 250 Park Avenue, New York 17, N. Y. | 


Surveys 
Transportation 
Highways 


oe 


GANNETT FLEMING CORDDRY and CARPENTER, INC. 


---ENGINEERS--- 
CONSULTING SERVICES FOR TRAFFIC, PARKING and TRANSPORTATION PROBLEMS 


City Planning Highways Bridges — Flood Control 
Water Supply — Sewerage Industrial Waste — Garbage Disposal 
Appraisals — Investigations — Management 


600 NO. 2nd STREET 
Pittsburgh, Pa. 


HARRISBURG, PA. 


Scranton, Pa. Daytona Beach, Fla Medellin, Colombia, S. A 











RAMP BUILDINGS CORPORATION 


PLANNING CONSULTANT 
SINCE 1920 


PARKING & AUTOMOTIVE SERVICE FACILITIES 
MUNICIPAL PROGRAMS PRIVATE PROJECTS 


Surveys — Reports — Design — Economics — Finance — Appraisals 
230 Park Avenue New York 17, N. Y. 


The revenue derived from the sale of advertising space 
ing TRAFFIC ENGINEERING on a regular monthly basis. 


below will be glad to cooperate with products and services which will be 


you in developing your traffic engineering and public improvement program 


AUTOMATIC SIGNAL COMPANY 283 


CATAPHOTE CORPORATION 278 & 279 


CLIPPER MANUFACTURING (CO. ....... 270 


ae MIRO-FLEX COMPANY 273 
DENOMINATOR CO. ..... IRs 
PRISMO SAFETY CORPORATION ‘th Cover 
DUAL PARKING METER COMPANY | 256 
M. H. RHODES. INC. .. | 25% 
EAGLE SIGNAL CORP. ..... as . 254 . 
STREETER-AMET CO. 273 
FLEX-O-LITE MANUFACTURING CO. ..... 254 TRAFFIC SAFETY SUPPLY COMPANY) 80) 
INDUSTRIAL ELECTRONICS. . . . _ 28s TUTHILL SPRING COMPANY | m6? 
KARPARK CORPORATION ..... | 287 UNION METAL MANUFACTURING CO. . 225 


assists the Institute in publish- 


The manufacturers listed 


KELLY-CRESWELL 287 
K-HILL SIGNAL CO. 270 


MINNESOTA MINING & MFG. CO. 
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DE LEUW, CATHER & 
COMPANY 


CONSULTING ENCINEERS 


Transportation, Public Transit and 
Trattic Problems 
subway Railroads industrial Plants 
Power Plants, Grade Separations, 
Expressways, Tunnels, Municipal Works 


150 N. Wacker Drive, Chicago 6, Ill. 
79 McAllister St., San Francisco 2, Cal. 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 


Municipal Improvements 
Power Development 


Sewerage 
Water Systems 


Traffic Surveys Industrial Plants 
Flood Control Recreational Facilities 
Airports Investigations and Reports 


805 East Miller Street 
Springtield, Illinois 
















PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 


Engineers 


Bridges, Tunnels, Highways, 
Traffic G Transportation Reports 
Subways, Foundations, Harbor Works 
Valuations, Power Developments 
Industrial Buildings 
Dams, Sewerage, Water Supply 
51 Broadway, New York 6, N. Y. 


Airports 






YOUR CARD 
could be set in this space at a 
very reasonable rate. 


lf interested, please write: 


TRAFFIC ENGINEERING 
211 Strathcona Hall 
New Haven 11, Connecticut 



























helpful to 


2nd Cover 





JOE PRISMO 
DEPENDABLE LIFE GUARD! 


No mere glamour boy. Joe Prismo can be de- prove both the reflective brilliance and toughness 


pended upon out there when the going is rough, of Prismo Products. 


The Prismo Life-line stands up under the heavi- 


_— P, ™ ae er eee Prismo Products’ long lasting qualities and low 
cs Paiiic. rismo sighs come os g ou? 


maintenance costs recommend them to all economv- 


the roughest weather. 


minded road engineering officials. 
The reason for Prismo Products’ reliable durabil- 


ity is that they are constantly proved under Information on the entire line of Prismo 
Prismo Laboratories weathering and _ traffic tests. Products and methods of application is avail- 


Prismo Engineers are everlastingly seeking to im- able. Write today. 


PRISMO SAFETY CORPORATION 


HUNTINGDON, PENNA. 





